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MCcO's Rae ee eeeteSbeecesseseussteves 


1, The color of HI Is: (GUJ-1/11, MUL-I/11,SGD-I/I1,0GK-1,SWL-11) 
(A) Orange (B) Purple (C) Colourless _(D) Red 

2. The expression for the equilibrium constant for the reaction: 
Nag) + 3x) = 2NA,y,) Is } 


(RWP-II,SGD-1/II, DGK-II, SWL-IT) 


[NH,} [N, JH) [NH 
elle JH, a _(NH;}_ 
® INA? 8) “INH, () TNH] TN 1H,F 
3. Molar concentration Is expressed as: (GU)-I/I1, MUL-1/11,SGD-I/II, DGK-I, SWL-II) 
(A) {} (B) () (C) [J (D) 


4, At equilibrium state the value of Ke is equal to; 
, (BWP-II,LHR-I/II, FSD-I,DGK-I,SWL-I,MUL-II) 
Aree f Kr- Rf 
) ke ONE (Cl aaa (0) 5 
5.. What are units of K. for the reaction? H, + J, ——=2HI/ 


‘ (RWP-II,GU)-1,II,SWL-II, DK-II) 
(A) no units (B) mol dm~* (C) mol? dm° (D) mol dm* 


6. The value of K.. depends only on: (LHR-II,GU3-I/II, FSD-I, MUL-I/II, SGD-1/1I, DGK-II, SWL-II) 
(A) Temperature ‘ (B) Initial concentration 
(C) Pressure . (D) None of these “ 
7. In chemical reaction, the substance that combine are called: (BWP-I) 
(A) Product (B) Reacants ~ (C) Mass (D) Material 
8. The colour of lodine is: . -  (MLT-1) 
(A)Red . —~—__ (B) Black (C) Purple ~  (D) Colourless 
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: 9.1 | Reversible Reaction and Dynamic Equilibrium 


9. When CaCO, Is heated in an open flask,it decomposes to form calcium oxide 
(CaO) and (LHR-I/11,GU)-I/II, FSD-I/11, MUL-I, SGD-II, DGK-I,SWL-I) 
(A) O,  (B) CO (c) CO, (D) CO, 


10. Such reactions which continue In both directions are called: 
(FSD-1/I,MUL-I/11,SGD-I/I,DGK-I,SWLIl) 


(B) Reversible 


(A) Irreversible 


(C) Non-reactive | (D) Dynamic equilibrium 
11. Forward reaction represented as: (LHR-1/IL,FSO-1, 0GK-1,SWL-f, MUL-HT) | 
(A) ——> _ (B) —— ct ho Sons (1D): == | 
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13. 


14, 


15. 


16. 


17. 


18. 


19. 


9.2. | . Law of Mass Action | | 


20. 


21. 


22. 


To Date & Guess Papers ae 
— = proceed, It is called! 
ceases to p ,! (Gus /ut, MUL-1/11,SGD-1/11,06K-11 64, 


When reaction 
A) Dynam! Equilibrium (B) op kel l) 
( amic ‘ae 
(C) Physical Equilibrium | (D) See; i called 
hich products recombine to form re : 
A reaction In Ww P (SGD-1/11,DGK-11 gy, 
mmll) 


A) Reversible reaction (B) Irreversible ipa 
iS beard reaction (D) Backward reaction | 
. -I,SGD-1,DGK- 
reaction Is irreversible: (LHR 1/11,MUL rie Kel ASW 
— 
(A) N, +3H,—2NA; (B) N,+% 
(C) 2H, +O,—>2H,0 (0) H,+1,— 


In an Irreversible Reaction, Dynamic E 
(LHR- 


quilibrium: 
1/11,GUJ-1/11,FSD-1/11, MUL-I,SGD-II,DGK-1,Sw..p 
(A) Never Establishes (B) Establishes before the completion 

(C) Establishes after the completion of Reaction 
(D) Establishes Readily 


The reversible reaction is represented by: . 
; (LHR-II,GUJ-I/11,FSD-1, MUL-1/I1, SGD-1/II, DGK-II,SWL-1) 


(5) — (Cy ae ae (D) = 


\ 


(A) —> 


In the beginning the rate of reverse reaction Is: 
(FSD-I/11,MUL-I/II,SGD-1/II, DGK-IT,SWL-11) 


(A) negligible (B) moderate (C) very fast “ (D) slow 
Possibilities are there at equilibrium state: 


(GUJ-I/I1,,MUL-I/1I,SGD-1/I,DGK-II,SWLI) 


(A) 4 (B) 2 (C) 3 (D) 1 
2H x4) + Ox) 7 2H,O.,) this reaction is an example of: 

; . (LHR-I/II, FSD-I, DGK-I, SWL-I, MUL-II) 
(A) Reversible (B) Forward _ (C) Reverse (D) Irreversible 


For the reaction 24,,) + 3,,. —==3C,,) the expression for the Ballitibelan 


meas . (FSD-I/1I,MUL-I/II,SGD-I/II, DGK-11, SWL-II) 
[3Cy [AP [B | DJ 

, | | : 2A)[B 

) [APB © pay . ©. at P era 

The rate constant for forward reaction is: (LHR-1/11, MUL-1,SGD-1,0GK-1/11,SWL-1/1) 

(ay Ky (8)* Ross at ee (CK a ae benyacKy 


For the reaction equilibrium constant expression H, +I, = 2HI: 


(FSD-I/II, MUL-I/II,SGD-I/I1, DGK-I1, SWL-1!) 


eats! s (HH, JI ied - 
(a) Ke=a gy Ko =eeallhl | [2H A 
[H, IU Cc = ———_ _ [Hy IL J 


a ne Saw 


2H, 01 


(SGD-1/11,D6K-1h gy 


one example: 
static equilibrium? ait proceed, It Is called static equilibrigi, The 
ceas 
Ng rather than falling down because all the forces 


e of static equilibrium. 
(SGD-GII,MTN-GII, FSD-GI,Dg.¢ 


rm 

Example: 2H xy) + Or@) Hoal 
2. Whatis meant by 
Ans: Static Equilibrium: When reaction 
happens mostly in physical phenome 
Example: A building remains stan 
acting on It are balanced. This ; 

3. How Is dynamic equilibrium eevee is established before the completioy ; 
Ans: In a reversible reaction, Sigil eyewear’ reaction Is very fast and reverse reactio, : 
poe seed 8 vant But gradually forward reaction slows down and reverse 
aa pete 4. een both reactions attain the same rate, it Is called a dynamic 


is an examp! | 
equilibrium state. 
forward reaction. 
4. Write any two characteristics of (MTN-GI,SGD-GI,DGK-GI,GI1,RSDGI1) 


Ans: Characteristics of forward reaction: aera ae 
(a) It is a reaction in which reactants react to form products. 


(b) It takes place from left to right. . 
5. | Why do reversible reactions never complete? (LHR-I/IIFSD-1,DGK-,SWL-1,MUL-I) 
Ans: Reversible reactions never go to completion because products recombine to form reactants 

due to the fact that these reactions proceed in both.ways and never go to completion. . 


6. What are reversible reactions? Give example. . oho" 
3 (FSD-1/11, MUL-1/11,SGD-1/II, DGK-1I, SWL-1!) 


Ans. Reversible reactions: oe : see ae 
Reactions In which the products can recombine to form reactants are called reversible 


reactions. 
Example: CaCO, =—=Ca0+C0, is 
7. Define the law of Mass Action. | (MTN-GII,SGD-GI,II, RWL-GII, LHR-GI, II) 


Ans: Law of mass action: Guldberg and Waage put forward this law in 1869. 
According to this law:"The rate at which a substance reacts Is directly proportional to Its 
active mass and rate of reaction Is directly proportional to the product of active masses of — 


_ reacting substances." Tha Sag 
Generally, an active mass Is considered as the moler concentration having units of mol 
dm” , expressed as square brackets [ J, | ee Hedge: 
&. Write the equilibrium Constant expression for the following reaction » . 
Nig) + O19, == 2NO, ———(LHR/II, MUL-1,SGD+1,DGK-1/11,SWL-1/1})_ 
Ane: Equilibrium constant expression of: N,,, +O,,,, — 2N0,, , | | 
Rate of forward reaction: R, = K, [N, ][0,] rie 
Rate of reverse reaction: | R,=K, [NoF 4 
- & 
| [wo/ Se 
Equilibrium constant expression: Ke= 
. [ N, ] [ 0, ] 
9. Write the Equilibrium Constant Expression for the given reaction, — 


N, +3, 2NH, 
Ans: Rate of forward reaction: 
Rp=K, [™, ][4,] 


 (GUI-1,SGD-1/11, DGK-11,SWL- 


Rate of reveree reaction | 
R, = K,[NH,]’ 
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me DAG 
40, Define Chemical Equilibrium State, (FSD-1, DGK-GII,MTN-GI,BWP-GL,II, RWP-GI,II,) 
ans: Chemical Equilibrium State: 
When the rate of forward reaction takes place at the rate of reverse reaction, the 
composition of reaction mixture remains constants, It Is called chemical equilibrium state 
41, What ls equilibrium constant? Write down its unit as well, 
(FSD-I,MLT-I, RWP-GI,II,U)-GI,SGD-GII,BWP-GII,SWL-GII) 
Ans! Equilibrium Constant: Equilibrium constant Is a ratio of the product of concentration of 
_ products raised to the power of coefficient to the product of concentration of reactants 
raised to the power Of coefficient as expressed In the balanced chemical equation. 
. product of concentration of products raised to the power of coefficients 
K, product of concentration of reactants raised to the power of coefficients. 


Units: 
()  K, has no units In reactions with equal number of moles on both sides of the equation. 
_ ‘This Is because concentration units cancel out In the expression for K.. 


(i) For reactions in which the number of moles of reactants and Bescuct are not equal in the 
balanced chemical equation, K, of course, have units. 
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' Reversible Reaction and Dynamic Equilibrium 


42, Define reversible and Irreversible reactions, (GUJ-I/11,,MUL-1/II,SGD-1/II, DGK-II,SWL-I1) 


Ans: Reversible reactions: Reactions In which the products can recombine to form reactants 
are called reversible reactions. 


CaCO, == *Ca0 +CO, 


Irreversible reactions; Reactions In which products do not recombine to form reactants 
are called Irreversible reactions, . 


oH, +0,—->2H,0. 
13. What Is meant by reactants and BY Give an example. 


(LHR-1/11,MUL-1,SGD-I, DGK-1/11, SWL-1/I!) 
Ans: In a chemical reaction, the substances that combine are called reactants and the new 
substances formed are called products. 


Example: H, and ©, are reactants they combine to form H,0 (product). 
2H) + On¢q) Far? 2H O(n 
14, Write two possibilities of chemical equilibrium state, 


; (LHR-II,GUJ-1/11,FSD-1,MUL-I/11,SGD-1/11, OGK-II SWLI) 
Ans: At equilibrium state, there are two possibilities, 


(l) When reaction ceases to proceed, It Is called static equilibrium, This happens mostly In | 


physical phenomenon. For example, a bullding remains standing rather than falling down 
because all the forces acting on It are balanced, This Is an example of static ce 


~« 


15. 


Ans: 


(i) 


16. 


Ans. 


17. 


243 


yi Ans: 


22. 


Ans: Active Mass: Active mass is considered molar co centration, It,has a unit of mol dm~ and _ 
_ expressed as square brackets as{ i], BS set OE utc sss skier ote 


Reversible Reaction 


Reactions in which the products can|(i) Reactions in which the products do not 


recombine to form reactants are called 
reversible reactions. _ , eo. 
(ii) These reactions never go to completion. 

(iil) They are represented by a double arrow 


(<== ) between reactants and products, 
Example: H, +1, ——2HI | 


_feversible reaction? 


— 


| tes of forward and reverse reactions become 
fa 


dynamic equilibriy 
to each other but take place in opposite directions. a ot ciate m 
Dynamic means reaction is still continue at dynamic.eq 


reaction 

reaction = Rate of reverse 

aceoen or rsible and Irreversible Reaction. Explain with 
Differentiate between Reve (FS0-1/1,MUL-1/1L,SGD-1/1,DGK-11, sy yy 


example. 


When reaction does not stop, only the 


Irreversible Reaction 


recombine to form reactants, are caljaq 
irreversible reactions. ° . 

(ii)They are sup;ased to complete, 

(iii) They are represented by putting a single 
- larrow (——> ) between the reactants and 
products. Si ik lh roi Nee 
‘|Example: 2H) + O24) ex? 220, 


Why the amounts of reactants a ) 
e : (GUJ-I,FSD-1, DGK-1,SWL-I, MUL-11) 


In a reversible reaction, dynamic equilibrium is established before the completion of 
reaction. Rate of forward and reverse reactions become equal in dynamic equilibrium. 


Complete the following equations: . (LHR-1/11,GUL-1/11,FSD-1/11, MUL-I, SGD-II,DGK-1,SWL-1 
j= SS Jt is | 
ay CACO; —— CaO CO, iis fami b) 1, 1, HT = 


Give two macroscopic characteristics of dynamic equilibrium. -[GUJ-ILMTN-LSGD-I]] | 


* (i) An equilibrium is achieveable only in a closed system. 


(ii) An equilibrium state is attainable from either way. ice # | 
What is active mass also write its units. ‘(LHR-ILFSD-1,GUI-IM,DGK-IMTN-1/11,SWL-I] 
Active mass is considered as molar concentration having units of moldm>. ~~ . 


_ How is the active mass represented? soe {MTN-ILFSD-1,GUI-I] 
: Active mass is expressed as square bracket |. ibe "gees ‘eR 0... 0 eee 


& 


Law of Mass Action | 


Write ecullibrium constant expression for the reaction. PCl,+Cé ——F 461) , | 


(GU}-1/11,, MUL-I/11,SGD-I/11,DGK-11,SWL-I1). 


PCL, +Cl=—= PCE, te ; rie Mg ee aig 
R, =K,[PC£,]+[Cé,] 


___[PCI.] 
* [Pcl ]J[Ch] 
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What is active mass? Also write its unit, aS (DGK-GI,LHR~-GII,BWP-GI!) 4 


1 STi Se 2 Pe mara «2 ‘ : 
Fes yt GR Ge Wem Hye Te 
je rhe wile a ae 


Squay 
Stat 


nd products do sot change at equilibrium in a 


rant expression for the following reaction: 
(GU3-1/11,,MUL-1/11,SGD-1/11,0GK-I1,SWL-II) 


(1) Hoy tae) —— 2H 


(Il) COy)+3H 4) === CH,» + H,0,,, 

Ans. Hq) t,) == 2H, S d 

Rate of forward Reaction R, = K,[H, ][1, tu yN otes. D k 
Rate of reverse reaction - R,=K, [uur]? 


[Ht 
Ke * fH.) 


Equilibrium constant reaction 


CO) +3H 4g) = CH yg) + 1%.) 
Rate of forward reaction R, =K; [co][H,] 
Rate of reverse reaction R= K, [cH, ][H, 0] 


Equilibrium constant Sl ia =e z [Co]|#, i 


24. Write down the expression of K- for a General Reversible Reaction. 
(LHR-I/I, MUL-I, SGD-I, DGK-I/II, SWL-H/tl) 


_ Ans. The expression of: Ke fora General Reversible Reaction is following. 
Examle: 74 +B =—=*cC + dD ee 


The K, value of this reaction is: ; ie 
| “tie _=lcl [py [D in 
; —([4F ap 


Equilibrium Constant it and i its. Units 


25. ‘What are numerator and denominator? . _(FSD-1/N, MUL-I/II,SGD-I/11, DGK-II, SWL-II) 
Ans. In writing the equation of equilibrium constant, the substance present on products are 
_written in "Numerator" and the substance plasent on reactants side are written 
"Denominator". ae : 
26. For which reactions Equilrium constant hae no units? 
~GUd4/11, MUL-4/11, SGD-I/I1, DGK-II WLI) . 
Ans: When 1 has no Units: : 
. K, has no units in reactions with equal number of moles on both sides of the equation. 
This is because concentration units cancel out in the expressigy for kK, e.g, for the 


reaction. 
Hy(g) +12¢g) = 2H g) 
Se 70) 


K Units = =nounits 
© [Hacgy Maye] (motdmt\imoldmr) 


Constant 


[RWP-II,MTN, “ll, 
mets a aaa ca vehe constant of a chemical reaction, qj, Reto P ve 
me: we fart of the reaction can be measured by us. Ke, What will be the dire 
28. If reaction quotient of a reaction Is more than Ke. Bixee = - 
Ans. poche reaction goes from right to left, |.e; In reverse direction to attain “lo 
=n, vata hipaa Sac reverse reactions are moving on at rape rate, |, lt) 

has attained equilibrium, “3 . 


Trportance of Equilibrium 


@ FEACtion 


Problems | 


Problem 9.1; When hydrogen reacts with lodine at 25°C t to form hydrogen lodide by a 
reversible reaction as follow: 
Ho(g) + lag) = 2H gy 
The equilibrium concentrations are: 
[Ha] = 0.05 moldm-3 , [15] = 0.06 moldm-3 , [HI] = 0.49 moldm~3 
Solution: Given equilibrium concentrations are: = 


[H2] = 0.05 moldm-3 , [15] = 0,06 moldm-3 , [HI] = 0,49 moldm=3 
Equilibrium constant expression Is | | 

fieitg ; 
[H,J{I,] 
Put the values In equilibrium expression iS 

| 0491202401, eee 
tides oteit 06] 0.0030) 


Problem 9.2: For the formation of ammonia by Haber's process hydrogen and nitrogen 
react reversibly at 500°C as follows, : 


e 


Nog) + 3H) =— _2NH3(g) 


The equilibrium concentrations of these gases a nitnogen 0.602 mol dm- 3; 
_ hydrogen 0.420 mol‘dm3 and ammonia 0, 


113 mol dmr3 : eat is value of Kc solution. 
~ The equilibrium concentrations are 
[N2] = 0.602 moldm-3 , [Hl =0. 402 moldm~3 


[NH] = 0.113 moldm-3 
The equilibrium coneant expression for this reaction | @.: 


[NH, }’ : 
K, = TANNED eee i Ars 
IN,H,P . 
Now put the equilibrium concentration values In 


to the equilibrium exresion: Sst i 
[0.113]? | 


men eee m0; 286 mol"*dm? 
[0. [0.602][0, 420] 
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keke a “ “ a heel al between PCla and Cla t to rtoem PCls the Feuille 
at . ye 3 mol"* dm? at a particular temperature. When the equilibrium 
concentrations of PCI, and Clz are 10 and 9 mol dm*3 respectively, What Is equilibrium 


seu of PCls, St U d Y N oT eS. Dp k 


[PCl3] = 10 moldm=3 , [Clz] = 9.0 moldm= 
Ke. = 0.13 mol'dm’ [PCis] = ? 
Now put the balanced chemical equation and equilibrium constant expression 
[PCl.] 
Nt [PORCH I 
Now put the known values In above equation and rearrange. 


PCl 
hfe [ 51 
[10.0][9.0] 
= 0.143x10x9 = 11.7 mol-tdm3 


Solved Exercise 
Multiple Choice Questions | 

1. | The characteristics of reversible reactions are ae following except: 

or eons SGD-GII)(ALP) 
(a) Products never acelin: to aor reactants. 
(b) they never complete = = ooe(C): they proceed in one way. 
(d)° they have a double arrow between reactants and es 

2. In the Iime kiln, the reaction: : 


CaCO4,q) ——>Ca0(,) +CO2(g) goes to completion because. 


(a) of high temperature - ~ (b) CaO Is more stable than CaCO3 
(c) C02 escapes” continuously ; _ .{d): CaO is not dissociated. 
3. For the reaction, 2A) +By — = 3C) the expression for the equilibrium 
constant Is: pes | . © (GU)-GI,SGD-GII)(ALP)’ 
2A][B TAH 3G eee 
oe Pac ite wm 278) ‘BABI iat if 
4. When a system Is at equilibrium state: | 3 (RWP-GII)(ALP) 


(A) the concentration of reactants and products becomes seaaiet 

(b) the opposing reactions (forward and reverse) stop 

(c) The rate of the reverse reaction becomes very low 

 (d) the rates of the forward and reverse reactions become equal 
5. Which one of the following statement is not correct about active mass? 
. A lesa 

(a) rate of reaction is directly proportional to active mass 3 

(b) active mass Is taken in molar concentration Be ete ath es aS 

(c) Active mass Is represented by square brackets Be Suton? 2 st ; 
(d) active mass means total mass of substance MO 55.3) eae 


10. 


il. 


12. 


i3. 


tes: 
When the Said e of Yc Is very large it indica 


(a) reaction mixture consists of almost all products 
(b) reaction mixture has almost all reactants. 


© raxcon as ratgne wconoeion’ STUY NY otes. pk 


(d) Reaction mixture has negligible products. il 
When the magnitude of Kc is very small it indica 


(a) Equilibrium will never establish 


(b) All reactants will be converted to products 
(c) Reaction will go to completion 

(d) The amount of products is negligible _ 

Reactions which have comparable amount of reactant and Products at 
equilibrium state have: saone 2 

(a) Very small Kc value (b) Very large Kc value 

(c) Moderate Kc value aA  (d) None of these 

At dynamic equilibrium: mage e (GUJ-GI,FSD-1)(ALp) 
(a) The reaction stops to proceed | 

(b) The amounts of reactants and products are equal 


(c) The speeds of the forward and reverse reactions are equal 


(d) The reaction can no longer be reversed 
In an irreversible reaction dynamic equilibrium: 
(a) Never establishes os 
(b)_ Establishes before the completion of reaction 
(c) Establishes after the completion of reaction 
(d) Establishes readily a 
A reverse reaction is one: , 
(a) Which process from left to right (b) In which reactant react to form products 
(C) Which slows down gradually (d) Which speeds up gradually 


Nitrogen and hydrogen were combined together to make ammonia: © 


N2 + 3H2 == 2NH3_ Ke = 2.86 mol-2,dm6 - 
What will be present in the equilibrium mixture? _ (BWP-GI,DGK-GII, RWP-GI)(ALP) 
(a) NH3 only (b) Nz,H2 and NH3 (c) N2 and Hp only (d) H2 only. 
For a reaction between Pes and Ch to form PCIs, the units of Ke are; 


(MLT-GI /BWP-GII,RWP-GI,BWP-GI)(ALP) 
(a) moldm™ _—(b) mol! dm? (c) mol * dm (4) mol dm’ 


‘P-To- Date a Guess Papers 


1, 
Ans. 


Short Question. 


What are Irreversible reaction? Give a few cha teristics of them? 


Yareldhy in which only the reactants combine (> ori products are called irreversible 
r ns, 


Characteristics of irreversible reaction: 


(i) 
(ii) 
(iil) 
zi 
Ans. 


5, 


They are supposed to be complete, 


They are represented by putting a single arrow (—>) between the reactants and products. 
They proceed in one direction only. 
Define chemical equilibrium state, (BWP- GI, SWL-GI, BWP-GIT)(ALP) 


When the rate of the forward reaction takes place at the rate of reverse reactions, the 
composition of the reaction mixture remains constant it Is called a chemical equilibrium 
state, 

Give the characteristics of reversible reaction,. - (BWP-GI,SWL-GI)(ALP) 
i) These reactions never go to completion, 


They are represented by a double arrow (===) between reactants and products. 


These reactions proce in both aye, l.e, they consist of two reactions; forward and 
reverse, 
It speed up gradually. 

How dynamic equilibrium Is established? 
In a reversible reaction, dynamic equilibrium is established before the Porinledon of 
reaction. At initial stage the rate of forward reaction is very fast and reverse reaction is 
taking place at a negligible rate, But gradually forward reaction slows down and reverse 
reaction speeds up. Eventually both reactions attain the same rate, it is called a dynamic 
equilibrium state, é 
Why at equilibrium state reaction does not stop? . (BWP-GII,0GK-GI)(ALP) 
At the equilibrium state the rate of forward and reverse reaction becomes equal because 


they keep on taking piace at at same rate, but. in poste directions. Therefore reaction does 
not stop. 


‘Why is equilibrium state is stainable from either pales, a (GUI-GI(ALP) 


Equilibrium can be attained from either way i.e. Starting from reactants or from products. 


’ An equilibrium state can be disturbed and again achieved under Ane given conditions of 


Ans. 


concentration, pressure and temperature. 


- What is relationship between active mass and rate of reaction? (BWP-GII)(ALP) 


The rate at which a substance reacts is directly proportional to jts active mass and the rate 
of a reaction is directly proportional to the products of the active masses of the reacting 
substances, It Is represented by square bracket [ ]. 

Derive equilibrium constant expression for. the synthesis of ammonia from 
nitrogen and hydrogen, (LHR-I)(ALP) 


For the reaction of nitrogen with hydrogen to “te ammonia, the balanced ‘chemical 
equation is: 


. 


Nag) + 32g) ——=—=* NH ha ga ae a 

For the reaction 

Rate of forward reaction Ry = = ky [No] [H2]3 

Rate of reverse reaction Rr = K, [NH3]2 Pea i Nate ae 

The expression for the aad constant for this reaction bs Bie ay hy 
NH Shit ———- a. pew 1 


Papers ma! “a 
-To-Date & Guess ving rence 
Up-To- stant expression of the following Ctlong 
m con 
9, Write the equilibriu 


2HI 
(1) Hag + Tag) em APG) iti 
CH) CO(e) +3H2(g) "CHA (a) 


» Ans, Hig) + Tag) * 2HI(g) Mi 
Rate of forward reaction of this reaction. 


v-woatel  StudyNotes.pk 


Rate of reverse reaction of this reaction. 


Ry = ky [HI]? 
The equilibrium constant of this reaction Is: 
(HI 
“* THAJE) - 


C09) + 3H2(g) <= CHacqy + H20(g) 
Rate of forward reaction of this reaction, rr: 


ResketCOltHa 3s 
Rate of reverse reaction of this reaction. 
~ Re = ky [CH] [HO] 
The equilibrium Constant of this reaction 
[CH, ][H,0] 
How direction ofa reaction ca 


Is 


nbe Predicted? 


3 €quilibrium. 


If Qc > Ke; the reaction goes form right to left, le, 
If Qc = Ke: Forward and reverse reaction take pla 
attained, | pee 


Tf Qc = Ke; forward and reverse reactions take place at equal Fates. i.e, equilibrium has 
been attained. ie a ' 


What are the chara , | 


equilibrium has been established 
n Of reactants to roducts, At Equilibrium position, almost al 
reactants are present byt mount of products js negligible, Such type of reaction never goes 
to completion, | a sieetee 
For example; ee 


2NH3,g) = Nove) + 3H) 


1 \\ Up-To-Date & Guess Papers C184 


_ Units and representation: Contatti 
_ Anactive mass is considered as ree concentration In units of 
; mol dm-3 expressed as square brackets]... 

| Consider for example, a me reaction of the types. 


A +B “f C+D o 
, = 7 i , 
4 Suppose [A], [B], [C] and [D] are the molar concentrations (mol dmr3) of A, B,C and D 
Rate of forward reaction: © a Et 
Soe of the forward reaction °C [A][B] 
j = kf [A]. [8] | 
| Pat te onice reaction: ria oct 
Rate of the reverse reaction °C [C] [D] 
At equilibrium: 


Rate of forward reaction = Rate ofn reverse reaction 
kf [A] [B] = =kr[C} (DB) 
| _(CiD) 


{AJLB] 
Rate of forward reaction: 
Ry =Ke{AT[BP? 
Rate of reverse reaction 
| Rr = ke[C}[D} 
_ {crip 
{APB}? 
4 How we can express following reversible reactions in terms of chemical 
equilibrium constant? | 
@ Nag) + Or) = 2NOq) Gil) Nog) + Hyg) > 2NHyQy 


» (i) When nitrogen reacts with oxygen to form nitrogen monoxide, the reversible reaction Is 
. aS follows 


Ue 


Now) + Org) T2NOq) | 
Rate of forward reaction Rf = kf {N2][O2] 
Rate of reverse reaction Rr.= kr [NO}2 
_ The equilibrium constant expression for this reaction Is; 
_ {Nop 


vrate ~[N2 [02] 
(il) For the reaction of basen with hydrogen to form ammonia, the balanced chemical. 
‘equation Is; , } . 
; Nx) +3Hyg AG) 
For the reaction ie 
Rate of forward reaction Rfm kf tNoltH)? 
Rate of reverse reaction Rr = = kt siltalabli 


ae The expression for'the equiliorium constant aNetorthisires ation near 


Numericals Poa 
AE For the decomposition of dinitrogen oxide (N20) into nitrogen and oxygen. 
: reversible reaction rane’ place as follows. 
2N20() = 2Nayg) + Or) 
The concentration of N30, N2 and Q2 are 1.1 mol dm-3, 3.90 mol m3 are 1.95 mol 
m3, respectively, at equilibrium. ale out ie for tals reaction, | | 
- Data: 
[N20] = 1. {moldmes {No] = 3,90 Giroldn 3” 
| [0g] =-1.95moldm-3 ot d 
Solution: Ke =? . U yNotes. pk 
ae ver IN, 710,] 3.90)? a 95) 
ST ARO dy? | 
/_ (15.21)0.,95) - 
; 1.21 
2. 96595 
7 1.21 : 
K, = 24. 51198moldm" 
2. Hydrogen iodide decomposes to form hydrogen and iodine. if the equilibrium 
concentration of HI is 0.078 mol dm’3, Hand I, is same 0.011 mol dm’, calculate the 


equilibrium constant value for this reversible reaction. 


Data: Meese s 
[AT |= 0.078 mol dm 4 - [H,)= 0.011mol dm 
) [J,]= 0.011mol dm™ 
Solution: . 
: 2Hi, xia Hy +h... 
gc _ eh 
c [HIy 
.011)(0.011 | 
Se 0.0198, 
(0,078) 


It has no unit. 
3 For the fixation of nitrogen following reaction takes place: 


Nag) + Or, (g) = = 2NO,,) 


When the reaction takes place at 1500°C the Ke for this is.1.1x10° if equilibrium 
concentration of nitrogen and oxygen are I, 7x10" mol dm? and 6. 4x10” mol am? — 
respectively, how much NO Is formed? 

Data; Ke =1,1x 10% 


|S Re or ETE Da eee 


| 


3, [Hg] = 0. 50 mol. dm-3 
0. 50 oot? dn INH} =? 


Ne 
K,= —— 
WN, 
(NH. Pp 
— O30. 50) 
ms: O80, x 193 iI[0. sof 


0.50 = 


y 
f A uh 
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LL pH value of a Neutral solution is always: —(FSD-1/II, MUL-1/I1,SGD-1/11, DGK-II, SWL-II) 
(A) Lessthan7 ——_ (B) Greater than 7 — (€y Equal to 7 (D) Zero 


2014-2020 =| 


Concepts of Acids and Bases 


2. Acidshavetaste: — (LHR-I/II, MUL-I, SGD-1, DGK-1/I1, SWL-1/I1) 


__ (A) bitter (B) sweetish  (ey6our - (D) salty 
3. _ Bases have taste: ! | *(LHR-I/I1,GUJ-1/I11,FSD-1/1, MUL-1,SGD-I1, DGK-1,SWL-1) 
bitter (B) sweetish = **(C).sour’ _. (D) salty Oe et 
4. The acid which is called king of chemical, = (FSD G1) 


(ays Sulphuric acid (B) Nitric acid ee (C) Hydrochloric acid 0) RESIS acid 


5. Arrhenius Presented his concept of Acids and Bases in: 
(FSD-I/II, MUL-I/11,SGD-I/II, DGK-I1,SWL-II) 


1787. * *(B) 1887..-.- - (C) 1987 -(D) 1990 
: 6. Bronsted-Lowry pressented the concept of acids and bases iat 
(GUJ- -I/II,,MUL-I/11,SGD- -I/1l, DGK-II,SWL-II) 


(A) 1787A,D .. (B) 1823 A.D. (c}1923A.D ~~ ~=— (D) 1943 A.D 

7. Which is Lavoisier acid? : /* (LHR-I/II,MUL-I,SGD-I,DGK-I/1I,SWL-I/11) 
(A) HCI (8) H,SO,- ; (Cj CO, (0) NH; : 

&. Which one is an amphoteric compound? (GUJ-I,FSD-I, DGK-I,SWL-I, MUL-IT) 
(SIO (B) CO, (C) HCL... «+ (D) CH,COOH 


9. Among given compounds which is not Lewis acid? 
(GUJ-I/II,, MUL-I/11,SGD-1/I1, DGK-II, SWL-1I) 


(A) H* ee (cy BE, ope 4 (c) AICI, «Dy NH, 
40. The conjugate acid of CH,-NH, ts: — (SGD-I/11, DGK-II, SWL-II) 
(a) CH,NH* (B) CH,NH” ~. (¢)CH,NH, (D) CH,NH; ! 


11. Archenius concept Is applicable only in: 
; Fea : (LHR-I/11,GUJ-1/11, FSD-1/11, MUL-I,SGD-I1, DGK-I SWL-I) 
. (A) Salty (By, Aqueous medium (C) Non-aqueous | (D) Double salt 

12. Which one is not an Arrhenius acid: 

(LHR-II,GUJ- “IAI, FSD-I,MUL-I/II,SGD-I/II, DGK-II /SWL-ID) 

i 8 (A) HCI (8) H,SO, > (¢yCO, - (D) HNO, 

'13. Acid is a substance that gives Hydrogen ion In aqueous solution. | Li, 

(GU)-1/11,,MUL-1/II, SGD-I/II,DGK-II,SWL-II) - 

(A)Day (8) Bronsted Lowery _ (CY‘Arrhenius (D) Lewis : 


~ (RWP-GI,FSD-GI, 1 ‘BWP-GIh) 


14, Citric acid Is found in: Seale (esl mie (D) fats 
“mo | re re  (LHR-I/I,MUL,SGD-1,DGK-/IL al 
15. Which base is more tae i % (G Ca(OH), +, (0) Al(OH), > 
(A) NH,OH ih | | arin GU3-1/11,FSD-1/11,MUL-1, SGD-II,DGK-I SWI) 
: 16. Uric acid is found ins uae (C) Apple (D) Grapes 
; (AyYUrine (B) Fats: compound 


Se Ct Se ak ipent acid. Among these . 

17. Abase is a substance which neutralizes an acid. 9g MTN-GI,RWP-GI) 
ta base: 

eam Ammonia (B) Calcium oxide. () Sodium Carbonate (P) Soda Ons 


18 is not an Acid: (LHRH, GUJ-I/II, FSD- -I,MUL-I/II,SGD-1/II, DGK-II,SWL-II) 


(A) H,S0, ae (5) ot sCO; ras (C) ! NH, 2 (qa)) Ja key! 
19. . Acid occuring in sour milk: | 
. (A) Citric mae (6 Lactic Acid, Aspa(C) Butric ae 0) Malic Acid 


(A) Citric acid - (B) Formic acid’ . conn Uric acid. - “(Dy Sulphuric aca 
21. Malic acid is found in: - ee ~~ (LHR-I/1,MUL-I,SGD- i DGK-1/I1,SWL-T/Il) 
_ (A)lemon ~~ (8) sour milk (©) orange (Dy apple 
22.. Which acid is‘used for food preservation? > (LHR-I/IL,FSD-I,DGK-1,SWL-I,MUL-IT) 
(A) Sulphuric acid» (B) Nitric acid (C) Hydrochloric acid (DY Benzoic acid 
“23. The base which is used in alkaline batteries is: (GUJ-1,FSD-I,DGK-1,SWL-I, MUL-Il) | 
- (A). NaOH (B) AOH), = ¢c) KOH. (D) Mg(OH), 
24. Which acid causes the acidity of stomach: 2 (LAR-H/Ii,MUL-1,SGD-I iDGKS -I/II,SWL- ra 
(A) Sulphuric acid | (B). Hydrochloric acid 
(C) Nitric acid . (D) Oxalic acid 
25. Which acid is found in orange? (LHR-I/11,GUJ-/II, FSD-1/I1, MUL-I,SGD-II, DGK-I, SWL-I) 
! (A) Uric acid (B) Formic acid (C) Malic acid (D) Citric acid 


26. Which base is used to Neutralize Acidity in the Stomach: 
ie ' (LHR-I/II, FSD-I,DGK-I,SWL-I, MUL-II) 
(A) Ca(OH), . . (B) NaOH | (Cc) Mg(On), (D) KOH 
27. Which one of the following compound i is used to preserve meat and fish? 


| yy (SGD-I/II, DGK-II, SWL-Il) 
(A) Hydrochloric acid (B) Sodium hydroxide 6) Salt (D) benzene: 
28. The aeouns used for manufacturing of soap is: 


ee 3 (LHR-I/II, MUL-L; SGD-I, DGK-I/I1, SWL-1/1) 
i NaOH (B) Ca(OH), (c) Al(OH), (D) NH,OH- 
29. The natural source of formic acid is: 
bere fs. —— (LHR-I/II,GU3-1/11, FSD: “1/11, MUL-I, SGD-II, DGK-1,SWL-) 
(A) citrus fruits ~ (B) sour “milk : C) stings of bees (D) rancid butter =~ 


-» 30, We of Fe(OH), is: 


(FSD-I/II, MUL-I/II,SGD-I/II /DGK-II,SWL-II). 
Brown (B) White / L 


(C) Blue (D) Dirty green 


(FSD- I/II, MUL-I/II,SGD-1/11, DGK-II SWLID). - a: 


a 31. The base used for the treatment of b of ry stingis: . pee 
r] He ‘ , (@UD-1/11, MUL-1/11,SGD-1/11,0GK-11,SW1- 49) 
A) Ne , } 
0) aOH atom, (KOH (0) NH,OH 


32. Ifa liquid has pH seven (7), then : must 


sal is dean 
(Gy be aera Se! odourless =. ——(B) freeze ato”C_ and boll at 100°C 
33. Sumof i Shetes (D) ‘be a solution containing water 
A 18 POH and pH ofa solution Is: = (GUHI/I1,, MUL-1/I1,SGD-1/11,DGK-I1,SWL-I]) 
Bi scan BYE SRR Te CC) 6 Cte ra Ot 
. a lime is a mixture of: _“(LMR-I/11, MUL-1,SGD-1, DGK-1/11, SWL-1/1) 


(A) CaCl,,KOH (py NaOH,CaO  (c) NaOH,CaCl, (p) Ca(OH),Ca0 
35. Ifthe value of pH solution Is less than seven It will be: 
ety MUL-I, SGD-I, DGK-1/11,SWL- 1/1) - 
(A) A pascuea: (B) An alkali. ! (cj) An acid . (D) A neutral solution 


36. Sum of pH and pOH of solution at 25 °C Is always: . 


ee he (FSD-1/M1, MUL-I/II, SGD-I/I11, DGK-I1,SWL-II) 
(A) 14 | (B):l2me tee ee (C) 10s ae (D) 8 
37, In strong alkaline solution the colour of Litmus becomes: 
; _e (LHR-IAILFSD-1, DGK-T,SWL-I, MUL-I2) 
(A) Pink - (B) Yellow ~~ (C): Blue © ©) Red 
38. In ha acidic solution the colour of Litmus becomes 
Yy am FSD-I, DGK-1,SWL-I,MUL-II) 
(C) Yellow - (D) Colourless 


Salts 


~-(B) Blue 


ey Red 


39. Anetural salt is not Seat sara: of: (LHR-I/II, MUL-L, SGD-I, DGK-I/II, SWL-1/T1) 
(A) a metallic cation (B) non-metallic anion 
\() an anion of a base (D) an anion of an acid: 


40. Areaction between an acid and a base produces: 
~ (GU)-GI, I, LHR-GI,FSD-GI, LHR-GIL, DGK-GI) 


(Ay salt and water (B)salt and gas - (C)salt and acid — (D) salt and base 
(41. Ca(OC£)Cé isan example of: ai (GUJ-1,FSD-1,DGK-1,SWL-I, MUL-TT) 
(A) normal salts (B) double salts (C) mixed salts. (D) complex salts. 
42. Bleaching Powder Is the example of: ~_(UMR-I/11,MUL-I, SGD-1, DGK-I/11,SWL-1/11) 
_ (A) Acidic Salt (B) Double Salt (C) Mixed salt (D)None of these 
43. Molecular Formula of Mohr's Salt Is: "(FSD-1/1,MUL-1/11,SGD-1/11, DGK-II, SWL-Tl) 
(a) ZnSO, (By FeSO,.(NA 4)250,.6H,0 
(C) NaH ,PO, . Wits (D) K,SO,F e, (SO,),.24H ag 


C 


18 | c | 19) 
[28] A | 29] 
EQNEDE 


Ans 


Agoh sti ‘The products of any Lewis acid-base reaction is a single S : 


Ans: 
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ere uestions 7 — (SWL-GI,GIT, LHR-GI, DGK-GIT) 
1. Define adduct. pecle called an adduct. 


; a : 

H+ RNSH monly heH-——+ i bees fel 
° A 

eae res aah = +: Addhict 


A we : - L- 
Prove that water is an amphoteric Bpecte. (GUP-I/M,.MULT/1, SGD MLE Pach II, SW TI) 


Water Is amphoteric specie: ; a 

A substance that can behave as an acid as well a as a base i called amphoteric. Poin 2 
‘For example water is an lng Uabe specie because It can behave as an acid a 

base. ; 


A, O+ NH, <= NH; ; + OH: "(Here’ water by donating proton acting as acid) 

ACI +H, OH, O*+CT (Here water by accepting proton acting as base) ~ 
Define aad and base according to Arrhenius concept. 

~ (RWP- -GI,GUJ-GI,MTN-GI,LHR-GI, Il, BWP- G1 
Arrhénius Concept of Acid and Base:Acid is a substance which SES eat ce in aqueous: 
solution to give hydrogen ions. For example HCl. 

HCl =— H+ Cl, | 

Base is substance which dissociates in ‘aqueous solution to a oye hydroxide ions. For example 
NaOH. 
"NaOH === Na*+OH™ 


What is conjugate acid? Define it. . 
. (LHR-I/1I,GUI-1/I1, FSD- -I/T1,MUL-I, SGD- I, DGK- T,SWL-I) — 
A conjugate acid is a specie formed by accepting a’proton by a ees 


HCl.) +H 5h ees saa H; Ore San) 


Acid ~ Base cnjugate Acid conjugate base 


Write two physical properties of Acids. (GU)- GI,BWP-GI,RWP-GI,SGD-GII) 


(i) Acids have sour taste. For example, unripe citrus fruits or lemon juice. 
(ii) They turn blue litmus red, . ‘ 


Give four uses of Nitric acid. (LHR-I/11,GUJ-1/11,FSD-1,MUL-1/11,SGD-1/11,DGK-L.SWL-IN) 
: Uses of Nitric acid: - | } 


It Is used to manufacture fertilizer (ammonium nitrate), 
It is used to make paints. (ili) It Is helpful in making drugs. 


' It Is used to make etching desings on copper platés,. 


Write any four uses of bases, | 


(LHR-I/11,FSD-I,DGK-I SWE »MUL-IT) 
: Uses of bases: (i) Sodium hydroxide is used for manufacture of soap. 
> Calcium hydroxide is used for softening of hard water, 


_ Potassium hydroxide is used In alkaline batteries, 
Magnesium hydroxide is used to neutralize acidity in the stomach, 


S, * "Write the names and formu of. any two two mineral wcides!, 


4il 


*t Bu _fu-s,yt.ewe 


; | e Nerhes of mineral a acide i along with their formula are as follows: i 
) Hydrochlotic acid CHC) © 
i) = Sulphuric acid (H psO,)) d 
9. ‘ Define hyper acidity, Dy eee Sibir (LHR-1/11,F# FSD-1,DGK-1,SWL-I,MUL-11) 
Ans: Sometimes stomach produces too much acid. It causes stomach acidity also called 
ree hyperacidity, Symptoms of this disease are feeling burning sensation throughout the gastro 
Annee track, These feelings sometimes ‘patclle towards the chest, that Is cane’ heart | 
10. Write two uses of pH.” ie “(s60-6r, 11,DGK-GI,11,5P-GII /FSD-GI) 
Ans: Two Uses of pH: © * 
(i) It is used to determine acidic or basic nature of a rsoluton 
ule It is used to prepare medicine , culture at microbiological particular concentration of H+ ion. 
iil. What are indicators? Name any twoindicators, = (GUJ-GII, BWP-GI ,DGK-GI) 
Ans: Indicator:Indicators are the organic compounds. They have different colours in Weds and 
es alkaline solutions. For example phenolphthalein and methyt orange. 
12. Define salts. | _(LHR-I/II,MUL-I,SGD-I,DGK-1/H SWL-I/II, FSD-1) 
Ans: Salts are ionic compounds generally formed ‘by the neutralization of an acid and base. 
These are made up of positive ions (cations) and negative ions (anions). Cation is called © 
basic radical while anion is called acidic radical. 
13. How soluble salt recovered from water? | (GUJ-1/II,, MUL- 1/1I,SGD-I/11, DGK-I1, SWL-II) 
Ans. Soluble salts are often. prepared in water, And they are recovered by pie se: or 
crystallization process. 
14. Write down two uses of enleharic acid. . (LHR-GI, IL GUI-GI, MTN-GI /SWL-GLII FSD-1) 
Ans: Uses of sulphuric acid: 
(i) It is used for manufacturing fertilizers, ammonium sulphate, calcium super phosphate. 
(ii) It has also application in lead storage batteries as electrolyte. 
iS. Write formula of calcium phosphate and silver acetate. .[LHR-II,MIN-L,DGK-LFSD-I]] 
Ans: Calcium Phosphate: C2, (P O4)> | 
Silver Acetate: CH,COOAg 
16. Define conjugate acid and conjugate base. [MIN-I,SGD-1,SWL-ILBWP-I/1]] - 
Ans: Conjugate Acid: A conjugate acid is a species formed by accepting a proton by base. 
Conjugate Base: A conjugate base is a species formed by donating a proton. by an acid. - 
CH,COOH + H,O = CH,COO- + H,O* 
Acid Base Conjugate base Conjugate acid 
17. Give two characteristics properties of salts. [DGK-I/1, SGD“I,B WP-II, MTN-IL,FSD-I] 
Ans: (i) Salts are made up ofions, ~ —_—_ (il) They have high melting and boiling points. 
18. Write two uses of Hydrochloric acid. - {[GUJ-I1,FSD-1,SWL-1] 
Ans: (i) HCl is used in printing industries. (ii) HCl is used for cleaning metals. 


Concepts of Acids and Bases 


Ans: 


Oo 


Write down any two limitations of Arrhenius concept, 
(GUJ-GII,FSD- GWP-GI, SGD- GII, DGK- -GIT) 


Limitations of REReniue concept: | 
This concept is applicable only In aqueous medium and does not asi nature of acids and 


bases in non-aqueous medium. 


__ |Example: 


cewc repair’ i com Kanes which contain — 
| t, acids and bases are ‘only those p 
(ii) a paihit to this concept, eetan' to waite bias i 


hydrogen (H*) and hydroxy! (OH”) ions, a eet ay 
compounds like CO,, NH, etc which are acid and ’ 


(RWP-GI et 
cae ope tin ae ote 
Example: NaOH and KOH are bases. it MUL-1,SGD-1, Sled /11,SWL-YI) 
21. Define Lewis base and give one example. ait te hich can donate @ pair 
Ans: According to lewis concept, Base is a substance (molecule or ion) w 
of electrons. _ | 

Example: § NH,;CN * | 
22. What do you mean by Conjugate Bases? Give one example. 7 es CneWiel MUL) 
Ans: A conjugate base is a specie formed by donating a proton by an acid. 
Example: Cl ion is called a conjugate base of acid HCl. 


n Arrhenius Bases and Bronsted Bases? 
ASS Dal ni abla : eee FSD-I,DGK-I,SWL-I ed 


According to Bronsted concept, 
Base is a substance which dissociates injBase is a substance that can accept a proto 
aqueous solution to give hydroxide ions. (H+)from another substance. 

NaOH and KOH are Arrhenius bases. Example: NH3 


24. What is difference between Lewis acid and base? 
Ans: Lewis Acid: An acid isa substance which can acce 


Ans: aide 


According to Arrhenius concept, 


_ (SWL-GII,DGK-GI,1I,LHR-GI1) 
pt a pair of electron e.g. H+ , BF3 are 
acids. 


Lewis Base:’ 
bases. 


A base is a substance which can donate a pair of electrons e.g. OH", NH3 are 


25. Why BF, acts as Lewis acid and NH, as Lewis base. 


PSD TAT MUL-T/T,SGD-1/1L,DGK-1L,SWL-I) 
Ans: BF, as Lewis acid: } ; 
In BF, the central atom boron ‘has i 
therefore BF, can accept an electron 


NH, as lewis base: 


incomplete octet and has only six electrons around It, 
pair to behave as a Lewis acid, 


According to lewis base, it must donate an electron pair. In NH, 
central atom has one lone Pair of electrons. Therefore, NH 


3 Can donate an electron pair 
ip behave as a lewis base. 
iF Hy ent th H Fr 4 
{Fe *B +INe +H. SOS Nety tee We B <— INe “H 
tit M (Lewis base) Fs % 3 H 
2 (Lewis acid) ts A H 


(Adduct) 


26. Why BF, behaves as a Lewis Acid? 


(ncn *MUL-I,SGD-I, DGK-I/I, SWL-I/II 
Ans: According to Lewis acid it mu be. 
incomplete octet and has on! 


st a an electron pair. In BF, the central atom boron has 

¥ Six electrons around it, theref ectro 
pair to behave as a Lewis acid. aes ou rere AK : 
27. 


Write Conjugate acid of each of the following: - [PGK MN 
be oe eel a HCO. | Sm 
Ans: (i) Conjugate acid of NH 


3 is NHZ (ll) Conjugate acid of HCO;* is H,CO,. 
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28. NH, and R-NH, acts as Lewis base. Explain, (GUI+1,FSD-1,0GK-1,SWL-,MULI) 
Ans: NH, and R -NH, acts as Lewis base because they contain a lone pair of electrons. : 


29. Name two acids used in the manufacture of fertilizers. MTN-GI,LHR-GI,FSD-GII,SGD-G 
Ans: (i) Sulphuric acid is used to manufacture fertilizers, ammonium sulphate,calcium 


superphosphate. 
(ii) Nitric acid is used in the riehuitactiring of ammonium nitrate fertilizers, 
30. _ Name the alkali used in alkaline batteries, — ecobites 


Ans: Potassium Hydroxide (KOH) is used in alkaline batteries. 

31. Write the name of acid present in.. (LHR-I/II,GU)-1/II,FSD-1/II,MUL-I, SGD-II, DGK-I /SWL-1) 
(a) Vinegar (b) Ant sting 

Ans: Acid present in vinegar is Acetic acid. 

___ Acid present in Ant sting is Formic acid. ; Ta 
32. Give two uses of Acetic acid. : fee carmen iscceal HS SESE 
Ans: © Uses of Acetic Acid: — 

1) ‘Acetic acid is uesd for flavoruing food and food fate el 
2) It is also used to-cure the sting of wasps. 
33. Write sources of Citric acid and Lactic acid. : 

: a (GU)-1/11,, MUL-1/II,SGD-I/II, DGK-1I, SWL-II) 
Ans: Citric acid and Lactic acid: 

Source of Citric acid is : Citrus fruits i.e. lemon, oranges etc. 
Source of Lactic acid is: Sour milk. 
34. Write any two characteristics (properties) of bases. 

(LHR-I/II,MUL-I,SGD-I,DGK-I/1I, SWL-I/II) 
Ans: Characteristics of bases: (i) Bases have bitter taste and feel slippery for example soap. 
(ij) | They turn red litmus to blue. 

35. Write down any two uses of magnesium hydroxide. - (SGD-GI,RWP-GI,BWP-GI) 
Ans: Uses of magnesium hydroxide: 

(i) It is used as a base to neutralize acidity in stomach 

(ii) Itis used for the treatment of bee stings. 


36. Which acids are found in urine and lemon? (GU}-1,FSD-I,DGK-1, SWL-I, MUL-I1) 
Ans: Acids in Urine and Lemon: . 

Urine Uric acid 

Lemon Citric acid . 
‘37. Write formula of an acid and base. (GUJ-I/I1,,MUL-I/II, SGD-I/11, DGK-II, SWL-Il) 


Ans: Acid: Sulphuric acid Formula: H,SO, 

_ Base: Sodium Hydroxide ~. Formula: NaOH 
38. Write uses of Sodium Hydroxide and Potassium Hydroxide. 

é (SGD-I/1I,DGK-I1,SWL-IT) 
Ans: Uses of sodium hydroxide and potassium hydroxide: 5 
(a) - Sodium hydroxide is used for manufacturing of soap. 
(b) Sodium hydroxide is used in textile industries in dyeing and pining 

Potassium ycrexide is used in alkaline batteries. 


a R-I LMU 
39. Which acid is rr in apples? _ o He 


Ans: Malic acid Is present in apples. 


fruits. | 
40. Name the acids present In rancid butter and tru tra 1/11, MUL-1/II, seD-1/l, DGK-II swt) 


in citrus fruits. 
Ans: Butyric acid is prevent in rancid butted While citric acid Is present 


it. . 
41. Name the acids present in vane and Se nS SGD-1/I,DGK-II sm 


fruit. 
Ans: Acetic acid is Bretent in. vinegar while citric acid Is present in citrus 


its one use. 
42. Write formula of Calcium Hydroxide. Also Be ie /11,MUL-I,SGD-I, DGK-I/I, Sw 


/ 


Ans: Formula of Calcium hydroxide: Ca(OH), hard water. 
Use: Calcium hydroxide is used to make bleaching powder and sublave 


| of Ammonium hydroxide. — fs 
a ae oe ial et oe SGD- “Yi, DGK-II oi o 


Cae ra” 
~ian, SR nMNY raee 
awake Mi) : we 


Ans: Chemical Formula: .,NH,OH B 

Use of Ammonium hydroxide:it Is used to remove grease stains from clothes. 

44, Write two preventions from hyperacidity. (LHR-I/ Jeet cages LOGY We ; 
Ans: The best prevention from hyperacidity Is: 
i) Avoiding over-eating and staying away from fatty acids and spicy foods. 


ii) Simple and regular eating, remaining In an upright position for about 45 minutes after 
taking a meal. 


45. Write any two chemical properties of pasar 


(LHR-I/II,GU3-1/II, FSD- -I/II,MUL-1,SGD-II, DGK-I soWL-I) | 
Ans: Chemical properties of Bases: a 


(i) Bases react with acids to form salt and water. 
. 2KOH+H,SO, ——> K,SO, +2H,0 . 
(il) Bases react with ammonium salt to liberate ammonia gas. 
NH 4Cl+NaQH ——> NaC£+NH, T+H,0 
46. Write down formulas of the following. 
(LHR-IL,GU3-1/I11,FSD-I, MUL-I/1I, SGD-1/11, DGK-II,SWL-II) 


(b) Phosphoric acid 
(d) Aluminium Hydroxide 


(a) Nitric acid 
(c) Calcium Hydroxide 


Ans: 
Compound: Chemical Formula 
(8) Nitric Acid | | HNO, 
(b) Phosphoric Acid . H,PO 
~ (c) Calcium Hydroxide - | Ca(Oh), 
(d) Aluminium Hydroxide A£(Oh), 


47. Asolution of HCI is 0.01M. What is its PH value? 


A (GUI-1/I1,, MUL-1/11, : ae 
Ans: Solution: Hydrochloric acid Is a strong acid so it lonizes Seen apap fie! Dak Swit | 
HCl —>H*t+cl a | 


so,its solution contains 0.01 M H* ions i.e, 10°M : 


moc? zy (ae 
By putting values of F{* lons in tbove equation | i ig teeth a 
pH =-logl0?. : 

. pH= a2. 


48. ‘Why pure water Is not a strong electrolyte? (LHR-I/II,MUL-1,SGD-1,DGK-1/II,SWL-1/I1) 
Ans:Pure water is not a strong electrolyte because It onizes very slightly into ‘ions in the process 
called auto lonization or self ionization. 
49. Find out the pou of 0.001M solution of KOH. 
(LHR-I/I1,GUJ-1/II, FSD- 4/1, palit sa ockiL SWE 
Ans: pH of 0.001.M KOH solution w 


KOH (4) —> K (aq) +OH™ (aa) 
[OH] =  0.001M S d N k 
pOH = -log[OH] tu ~ otes. p 
=-log (0.001) = -log Aes 
-pOH =-(-3) log 10. 
=+3 log10 (log 10=1) 
pOoH = = 3 (1) = 


50. Define pH scale. Write its range. (LHR-II,GUJ-1/II,FSD-I,MUL-I/II,SGD-I/II, DGK-II,SWL-I]) _ _ 
‘Ans: pH scale:A scale is developed with the reference of following equation according to the 
molar concentration of H+ ions that {s called pH scale. It ranges for 0 to 14. 
pH= - fog [H*] | | . 
51. What is the purpose of pH meter? (FSD-I/1I,MUL-I/11, SGD-1/II, DGK-II, SWL-II) 
‘Ans: The of a solution can be measured with a pH meter. Its electrode is dipped into the 
solution and the meter shows the pH either on scale or digitally. It is. more reliable and 
. accurate method of measuring pH than Universal indicator paper. 


52. Write the names of two indicators bls are used in titration. 
(SGD-I/1I, DGK-II, 'SWL-IT) 


Ans: Indicators used in titration are as 5 follows: 
i) ‘Methyl orange ~ -. |i) ~ . Phenolphthalein 


53. How pH of a solution is measured by using universal indicator? 
.{GUJ-I, FSD-I, DGK-I,SWL-I, MUL-IT) 


Ans. Some indicators are used as mixtures. The mixture Indicators give different colours at 
different pH values. Universal indicator paper is dipped in solution and Its color is compared 
with standard chart to measures pH Hey Such a mixed indicator Is called universal 
indicator or simply pH indicator. ’ 


ia. 


54. What is neutralization reaction? Write a chemical equation as well. 
(RWP-GI, DGK-GI,MTN-GI) 


_Ans: Neutralization reaction: A reaction between an acid and a base is called a neutralization 
‘reaction. It pero a salt and water. 


55. Howare the salts anata? HRI FSD DGK-1,SWL, Mut) 
Ans: The salt ae ts name from the names of the metal and the acid. 
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Sodium (Na) i Hydrochloric acid (HCI) . {Sodium chloride Si) : 
Potassium (K) Nitric acide (HNO,) Potassium nitrate (KNO,) | 


1 wes ; of an acid and metallic oxide. 
zo me ocunce prepared) DY ie ionicang (SGD-1/11,DGK-I1,SWL-Il) 


_ Ans:Mostly the insoluble metallic oxides react with dilute acids to form salts and water. — 
ans H,SO,+CuO ——> CuSO, +H,0 | 


Problem 10.1: a ate oles 
(a) What.are conjugate bases of each of the following? 


HS-,H,O*,H,P07,HSO;,HF,CH,COOH,[AI(H,0).)I” 
(b) Give the conjugate acids of the following: , o 
OH~,HCO;,HPO2-,CH,NH,; C03" ,CH,;COOH 
(c) Which of the following behave both as Bronsted acids and Bronsted bases? 
‘H,O,HCOj,H,SO,,H3P0,,HS” ibe obi 


Solution: . ve Rae A git 
(a) (b) "| Conjugate acids 
amor | 


(c) Bronsted acids, as well as, bases are: H,O,HCO,; ,HS~ 


Problem 10.2: A solution of Hydrochloric acid is 0.01M. What is its pH value? 
Solution: Hydrochloric acid ts a strong acid so it ionizes completely. That is, 


} HCl——> H* + Cl- 
So, its solution also contains 0.01 M Ht ions in the equation i.e., 10°2M 


pH = —log[H*] 
_ pH=—logfl0™] 
pH =2 


Problem 10,3: Find out the pH and pOH of 0.004M solution of KOH? 


_ Solution: Potassium hydroxide solution Is a strong base, It | paaiion Gs 
. 1 lonizes completel le 
of KOH gives one mole of OH Ions. prerely Suc that one mo e 


_ KOH—>K* + OH" | 


im 2 


eae “i704 1-3 


ret 
ig 


stad 


= - problem 10.4 Find the pH of 0.01m eulphue acid? | | | 
Solution: te tae Sale ; Bh Pa, ee : 

Sulphuric acid is a strong dibasic acid..It lonizes pomp and. te Ohe mole produces z e 
_moles of hydrogen ions as presented in Garmin eee t i glen 


HSO4¢aq) Pes 2H (aq) +SO% (aq) 4 bey, i Ae - <, 
"Therefore, 0.01M sulphuric acid will sot 2x 0. oa hydrogen ions. 


Hence, hydrogen ions concentration is . ot tae otek | eee ae 


[H*]=2x10°M Meee ved, oy “PSE . 
Pies. oo 
pH =—log(2x 107) =-(log2+logi0”) . 
ee as—logl0” =2. 
pH=2-log2 ss pH = 2-0.3=1.7 
Solved Exercise — 


Multiple Choice Questions | 
> _ Abaseisa substance which neutralizes an ed. Which of these substances nota 


base? / : . 
(a) Aqueous ammonia © (by Sodium chloride 
(c) Sodium carbonate ; Ny (d) Calcium oxide 
2. Lewis acid-base concept have the following characteristies except: (RWP-II)(ALP) 
(a) Formation of an adduct - . ie 


(b) Formation of a co-ordinate covalent bond. 
_(¢) Donation and acceptance of an electron palr 
(d) Donation and acceptance of a proton. 


3. Acetic acid is used for: - (RWP-I,BWP-I)(ALP) 
(a) Flavouring food ~ (b) Making explosives . 
(c) Etching designs “ . .  (d) Cleaning metals 
4. A salt is not composed of: 
(a) A metallic cation (b) Non-metallic anion. 
(c) Ananionofbase | (d) An anidn of an acid 


5. Ifa liquid has a pH of 7 then It must: 
(a) Be a colourless and odouriess liquid ‘ (b). Freez at 0oC and boils at 100°C _ 


 (c) Be neutral (d) Be a solution containing water. 
' ° 6 Asaltalways: — thy My $3 it 
. (a) Contains lons | _. °° (b) Contains water of crystallization 


(ce) Dissolves in water 
all a forms scvatals which conduct electric 


=< fah "Sait b). Water’ 


(a) Saltand water (b) Salt and gas 
_ The conjugate acid of HPO”, is: 


; aas 


34. 


alk 


16. 


19. 


20, 


—@) 1698 © (b). 1.397 
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7 an dvcdline thé iver products except: 
Dilute acids react with carbonates to Brat Carbon dioxide (d) Hydrogen - 


s In correct? 
In the preparation of insoluble salts, which one of the ti ie rete 
(a) Two soluble salts are mixed (b) Ions of both sa 


(c) One of the salts produced is insoluble * d)_ Both of the salts i ie ore Tiecraey 


‘ fs ‘(SWL-I, DGK-I)(ALp) 
. etween an acid and a base produces: cm 
A reaction between an a © Salt and an acid Ad) Salt and abase 


(MLT-1, a a 


| : H,PO, 4 
-(b) H,PO gs Se yoy 26) PO, ? (d) 
| “(MLT, GUI-I,DGK-II,FSD-I(aLpy 
Moist ae) ee 


Which one of the following species is not amphoteric? ei 


@) POX 
What Is the pOH of a 0.02M Ca(OH), ? 


; a 
a) H,O : (b) NH, 2) HCO; (d). SO” 


The product of Lewis acid-base reaction is called adduct. The bond between the . 


| adduct specie is: 


(a) ionic i : “(b) covalent 
( metalic: = - (d). co-ordinat covalent 
The water of crystallizaiton i is responsible for the: 
(a) Melting points of crystals ware (D) Boilling points of ayaa 
(C) Shapes of crystals a (d) Transition points of crystals 
You want to dry a gas which one of the following salts you will use: 
(a) CaCl, (b) NaCl (c) CaO_ (d ajeN a2SiO3 


Ferric hydroxide |e e(OH); is precipitated out of solution when aqueous sodium 
hydroxide solution is added to ferric chloride (FeCl,) 
FeCl) os 3NaOH(aq) —> Fe(OH)a5) aE 3NaClia,) 
Colour of the precipitate is: 


(a) white (b) blue (c) ‘dirty green ©  (d) brown 
- Which ion is the conjugate base of sulphuric acid? 

(a) SO*, (b) S? eo HSOn) (¢) Boer 
Which one of the following is a Lewls base? | 

(a) NH, (b) BE, (c) Ht | (d) AICI, 
According to the Lewis concept, acid is a substance which can: 

(a) Donate a proton | (b) Donate a pair of electron 

(c) Accept a proton | (d) Accept a palr of electron 


Given Kw = =[H*][OH™ ]=1x107'4 at25°¢. 
"What is the concentration of + in pure water at 25° C? 


(a) 1x107’ moldm™ " saath (b) 1x10’moldm=3 


Pi is | | 
(c) Lato moldm™ ©) 1x10'* moldm=3 


Short Questions 


1. Name the common house hold substances having. 
a) pH value greater than 7. : 
Ans. (i) ae (ii) | Milk of magnesia Mg(Qh)2 


- (ili) Caustic soda NaOH ~ 
(b) . pH value less than 7, 


Ans. {i) . Potatoes _ a (ii) Sour Milk ~~ (Lactic acid) 
., (iti) Apple (Malic acid) ate : 
(c} pHvalue equalto?7. — Bee CGE: | 
Ans. (i) Water H20 _. (il) .. Table salt solution - NaCl 
(iii) Calcium chlorideCaClo  _- re 
2. Define 2 base and explain all alkalies are bases, but all bases are not alkalies. 


‘Ans. According to different acid-base theories, Base is a substance that has capacity to release 
OH- ions in aquous solution, accept a proton and donate electron pair. While the term alkali 
is specifically limited to its capacity of releasing OH" tons in aquous solution, acting as a 
soluble base. So on basis of above mentioned facts, It can be conciuded that all alkalies are 


bases but ali bases are not alkalies. me) : 
For example: As all alkalies are bases, so NaOH (alkali) acts also as a base and gives OH- 


ions in aquous solution. While all the bases are not alkalies. 
ee, . 
R-G-R (etter) | | 3 
which meets criteria of base by donating electron pair or accepting proton is not an alkali as 
) it is not water soluble and does not give OH- in aquous solution. 
3. Define Bronsted-Lowry base and explain with an example that water isa 


Bronsted-Lowry base. 
According to Bronsted-Lowry a base is a substance that can accept:a proton from another 


Ans. 
_ substance. : ' 
When HCI is dissolved in water, H2O acts as a base as it accepts proton from HCI to form 
hydronium ion. ; , 
HCl +H,0 =——— H,0° +cr | , 
: So, HCl is an acid as it donates a proton, where as H20 Is a base as it accepts a proton. 
4, How can you justify that Bronsted-Lowry concept of acid and base is 
applicable to non-aqueous solutions? 
oton (Ht) from 


ry a base is a substance that can accept a pr 


Ans. According to Bonsted-Low 
ton (H*) to another 


another substance while an acid is a substance that can donate a pro 


substance. oF 
The compounds which have Ht ions also acts as acid In addition to water e.g., HCI while 


the compound which has no OH" ions also act as bas¢ €.g., NH3 acts as a base according to 

Bronsted-Lowry concept as it can accept a proton. Its basic nature is not dependent upon 

aquous medium as it has no OH" ions to provide, For this there is no need of aqueous 
- solution or aqueous medium. So it can be said that Bronsted-Lowry concept of acid and 


base is applicable to non aqueous medium. } : 
5. Which kind of bond forms between a Lewis acid and a base? 
| ordinate covalent bond. 


Ans. A bond which is formed in Lewis acid and a Lewis base Is co- a 


[Ghazal \ tem Dac & en Pres C3 


11. 


(Seta ued in the manufacturing of fertilizers. fies 7 


_SWLAV(ALpy , 
a pair of electrons. H+ 4, ars eee | 
pair of electron to complete ge 5 


Why H+ fon acts as a Lewis acid? — 
According to Lewis, acid is a substance Marie sahsccape 
electron deficient due to its empty orbital. So It , 


Name two acids repartion of fertilizers, 
HNO, are used in the p : 
Sulphuric acid H,SO, and Nitric acid : fai (BWP-I,MLT-1,FSD-1)(ALP) 


ter? 
Define pH. What is the pH of pure water’ they 
pH is fe negative logarithm of molar concentration of the Hie i 


pH =-log[H*] The pH of pure water is 7. _ 


How many times a solution of pH 1 will be stronger than that of a solution having 


(BWP-II,LHR-I) (ALP) 


pH2? | 3 Aa HR-1)( 
: solution of pH i has 10times higher concentration of [H*] than wie of a solution of pH a 
Define the following: Pa ibs et 
i © Normal salt fie Basic salt 
Normal Salt: . fare | ee 
. ‘ions of an.acid by a positive metal 


; | 5 
A salt formed by the total replacement of jonizable H Oot ; 
ion or. NH; ions is called normal or neutral salt. These salts are neutral to litmus, anEL Is, 3 


‘Basic Salts: Basic salts are formed by the incomplete neutr 
base by an acid. ee so . 
-Zn(OH), +HNO, —— Zn(OH)NO, + H,O 


Na,SO, is a neutral salt while Na,HSO, is an acidic salt. Justify. 


Na SO, is a salt formed by the total replacemenet of ionized {* ions of an acid bya = 


positive metal ion. Therefore it is called normal salt. . . 5 

NaHS0O, is a acidic salt because it is formed. by partial replacement of-a replaceable 

ions of an acid by a positive metal ion. ‘This is the reason it is a acidic salt. ; ae 
Give a few characteristic properties of salts. 


. Characteristic properties of salts: 


Salts are ionic compounds found in crystalline form. 
They have high melting and boiling points. - ae 
Most of the salts contain water of crystallization which is responsible for the shape of the 
crystals. For example, Copper sulphate CuSO4. 5H20 has 5 water of crystallization. 
Salts are neutral compounds. 

How the soluble salts are recovered from water? 


Soluble salts are often prepared in water. And they are recovered by evaporation OF , 


crystallization process, 
‘How are the insoluble salts prepared? 
Preparation of insoluble salts; b 
In this method, usually solutions of soluble salts are mixed, During the reaction exchange of 


ionic radicals (i.e., metallic radicals) takes place to produce two new salts. One of the salts 


ABNO3(aq) + NaCl(aq) —> AgCl + NaNO 3(aq) 


NA2EO3(e9) * CYSO4 (aq)—> CuCO 5, + Na 80 4(aq) 
ie tg (aq). 


alizaiton of a polyhydroxy — 4 


: : 5 15. ig Why a a alt is neutral, Foil with a an MGaney <a 
ie Ans. Salts are neutral compounds. Although, they do not compose of etal number a postine: 
and negative ions, but have equal number of positive and negative charges. NaCl Is a 


neutral Salt. Because Na®* isa positive ids and CI is a negative charge: carrier. Both — 


charges are equal. . 
(16. Namean acid ae in preservation of food, - 
- Ans. Benzcic acid is used for the preservation of food. 
17. _ Name the acids presentin: — - a : 
= i. Vinegar = ii. = Ant sting ropa {| F Citrus fruit ly. Sour milk 
_ Ans, i.Aceticacid ik. Formic acid ii, Citric acid iv. Lactic acid 


18. How can justfiy that Pb cP eee Is a basic salt? 


ny Ans. Pb(OH)NO, is a basic-salt as- 


i) It has replaceable hydroxide ion which gives clue about basic sait. 
ii) It undergoes neutralization process by reaction with acid, 


Pb(OH)NO; + KOH» Pb(NO,), +H,0° 


iS. - You-are in a need of an acidic salt, How can you prepare it? 
Ans. Acidic saits are formed ah poe pest of a Kisetale H* ions 4! a LS meta: — 


\ 


. fon. 
H,SO,;+ KOH —>KHSO, + H,O 
20. Which salt is used to prepare plaster of paris? 
Ans. ‘Calcium sulphate (CaSO,. 2H,0) is used to prepare pester of Paris. 


- Extensive Extensive Questions 


i. Define pH. Write is three uses, As esr 21)[MTN- GU-21][BWP-GI-21}(AP) 
Ans. pH Scale: — 
Concentration of hydrogen ion: [H+] in pure water is the basis for the oH scale. 
pie ~logfH"] 
Uses of pH: 


(i) pH is used to‘determine ace or basic nature of: solution. 
(ii) pH is used to produce medicines, culture at a microbiological particular concentration of H* 


ton. . 
(ifi} pH is used to prepare solutions of Bei concentration necessary for certain bintoglcals 
reactions. ; 
2. Define salt explain with See Pe how soluble salts are prapared and Also write 
the characteristics of salts.. : [DGK-GII-21][SWL-21][MTN-GE-21](ALP) - 


Ans, Salts: Salts are fonic compouns generally formed by the neutralization. of an acid with a 
base. For example NaCl and KNO, 

_ Salts are made up of positive ions (cations) and negative ions (anions). A cation is metallic . 
and derived from a base, therefore, it is called basic radical. An anion ts derived from acids 
therefore it is called acid radicai. . ; 


_ Characteristic properties of salts: 
- (i) Salts are ionic compound - (ii) They are found In srvataliing form. 


(iii) They have high Melting and boiling rie 
(iv) Salts are neutral GOMIPOUNEG, They have equal number of positive and negative : 


anes, Be pe | , a te 


: 2HClhaq) un Mg\s) ——> MgClo(aq) oF H(g) 


} Soluble Salts: ans, ae 
ComaEythurenction of an acid and a metal: (Direct displacement method) 


This is direct displacement method In which hydrogen jon of acid is sehen by a reactive 
metal.Such as calclum, magnesium, Zinc and Iron, €.9. ; 


> : (Neutralization method): 
action of an acid and a base: (Neu 
ae Re erearalyaton reaction in which acid and base react to produce a Salt and water, 


HNO yeag + KOH (a4) ——> KNO4(0q) + 0. 


'_ (ili) By the reaction of an acid and metallic oxide: 


Mosity the insoluble metallic oxides react with dilute acids to orm salt and water. 
HSO4(aq) + CUO (ag) —— EuSOufagy + H29 


3. Explain the lewis concepts of acids and bases. | [SGD-GII-21](ALp) 


Ans. Lewis Acid: . ae She ; 
An Acid is a substance (molecule or ion) which can accept a pair of icin is. : 
Lewis Base: A base is a substance (molecule or ion) which can donate a pair of electrons. 


For example: Cl’ , OH’, H,0:, NH, 


: : Bnnroni Boron trifluoride takes place by 
Example:- For example a reaction between ammonia (NH3) and 
Pdscating an electron pair of ammonia and accepting that electron pair by boron trifluoride, — 


ee 00 os 
sFs Hi srs H* oFe a 
+ ee ease tain’ oh ae 
tFexB + xNxo H ——> SF e«B eat x Nw H ome | SF oe x peers 
se OH — 3Fo OH srs oH 


68 
(ii) When H* and NH, react together they form NH} in this reaction NH_ is a base and 
Ht act as acid. | 


+ 


H H 
t= N-H— H—Ni—H 
H H 


Characteristics of Lewis acids: 


(i) Molecules in which the central atom has incomplete octet. For example, in BF3, AICl3, FeCl, 


the central atom has only six electrons around it, therefore, these can accept an electron 
pair. 


(ii) Simple cations can act as Lewis acids. All cations act as Lewis acids since they are deficient 


in electrons. However, cations such as Na*,K*,Ca?t ions, etc, have very little 


tendency to accept electrons. While the cations like H* ,Ag* ions, etc, have a greater 


. electron accepting tendency therefore, act as Lewis acids. 
Characteristics of Lewis bases: ! 


(i) Neutral species having at least one lone pair of electrons. For example, ammonia amines 
alcohols etc., act’as Lewis bases because they contain a lone pair of electrons: 


NH,,.R-NH,,R-O-H 


(ji) Negatively charged spécies or anions. For example, chloride cyanide, hydroxide ions, ete 
as Lewis bases;  - r 1 


_CN’,Cl”.OH “etc. 


. 4. Describe Arrhenius concept of acids and hase Give examples. — [DGK-GI-21](ALP) 
Ans. Arrhenius concept of acids: 
~ Acid is a substance which dissociates in aqueous solutions to give vartcet lors: 


Water > oa 
Ch aq) = HGaqy + CF (aq) 
Base isa stoetanct eo dissociates in aqueous solution to give hydroxide ions. 


NaOH, Na* (aq) + OH™ 


faqys 
Limitation of. Arrhenius Concept: 
(i) This concept is applicable only in aqueous medium and does not explain nature of acids and 
bases in non-aqueous medium. 
(ii) According to this concept, acids and bases are only those compounds which contain 
~~ hydrogen (H+) and hydroxy! (OH- ) ions, respectively. It can not explain the nature of 
compounds like CO2, NH3 etc, which are acid and bases, respectively. 
5. Define acid and base according to Bronsted-Lowed concept and justify with - 
examples that water is an amphoteric aud retat chan [GUJ-GI-21][RWP-GII-21](ALP) _ 
Ans. Bronsted-Lowry concept: : 
— In.1923, the Danish chemist Bronsted and the English enemilet Lowery independently 
presented their theories of acids, bases on the basis of eke -transfer. 


(aq) 


Acid: ; 
- According to Bronsted-Lowry concept "An Acid is a mire ( molecule or ion) that can 


donate a proton (H+) to another substance. For example HCI, HNO, and Cre COOH . 
Base: : 


A base is a substance that can accept a proton (H*) from another substarice. 
For example 4,0 and NH. bes 
Exaples: neue : 

HClaqy + HO (aq) = S2H;0% (04) + CV cag) 


HO) + NH 449) = NE (aq) + OF (aq) 


. Conjugate Acid: Conjugate acid is a species formed by acceptance of < a proton (HY) by a base. 
Conjugate base: Conjugate base is a species formed -when an-acid-donates a proton. OH is 
conjugate base of acid. HO. 


Bs as i 
HCl(aq) + HO (aq) == B30" (aq) + Cl (aq) 


Numericals st 


1. Calculate the pH and pOH of 0.2MH,SO,? 


Solution: Sulphuric acid is a strong acid. It ionized completely. Its 1 mole produce two H?* ions. 
As shown in balanced chemical equation. 


H,SO, ——> 2H" +SO% 
If the H,SO, is 0.2M, then the Secretion of Ht as. 
H,SO, > 2H*+S07. 
[H,SO,]=0.2M 
[H*]=2x0.2=0.4M =4x10"™M 
pH =-log[H*] 


pH =—log[4x10"] | 
) - ; - = ‘4 = a} 


| a ae __poltett-04= 136 $ cng Bi d 


won wee 


3 os ee ore or sa an .. Saree 
by a So, 0.1 mole of KOH produce 0.1. MOQH™ fons are pute 

eee - {OH-]=0.1M or 10 me | | 3 

i hg We know that | eres ep 2 ee eo! a 

SeerOd = WoglOH) x as Sci ia ar eoa' ky 

~~ pOH=—logl0"]- ol KL se 1 a 

Ht aw. etlUdyNotes.pk ~ 


‘ie Now find out the value of DH as. 


ef ‘pH+pOH =14_ ‘ 

a | | pH =14-poH q 
pH= 14— 1 a 

~ pH =13_. “ =, 


pH = 13] , 
3. Calculate the pOH of 0.004 MNO, ? 


Solution: First of we have to find out the pH of HNOs,, 


Nitric acid is a strong acid. It lonized completely. One mole of HNO3 produce one mole a ¥ 
ions. As shown in balanced chemical. equation. . 


. HNO, == H* +NO; 
As. [H*]=0.004Mor 4x 10°M 
_- pH =~log[H*] © 
= ~1og(4x 10) 
(log 4 + log10°°) 
= —log4—log 107 
| =-log4+3 
= 3-log4 
ees = 350,602 
eae _ PH = 0.398 


I 


: \ Up-To-Date & Guess Papers HTN baa ne | . 


 pOH = -log{0.004] 
pOH = 42.398 | Palecen 
a -pOH = 2.4 as Me CaP My he | 
Now find out the value of pOH as pH + pOH=4 . / fe ieee ae | 
- pOH = 14-pH a : | rae Se: 
/ pOH=14-2.398 | StudyN otes. k 
| pOHS11.602|* Go ah | -p | 
4. Complete the following table _ ce 


pi Sotatiog or | tort "a aon 
= Ot e.e ar isxiot | [ee ae 
cd Ee te eee 
Bey teeta cio; | ato ee 


1 
‘ = ! 


This table is completed on the basis of following calculations: — 
Solution: - Spare a Bac 
(i). O.15 MHI: 
Ean ——— ATT ene 
0.15 hydrogen iodide (HI) release one H* ionas... 
{(H*+]=1x0.15 or ie 
Ht = 15 x 10° bye 
pH = -log(15 x 1072) 
. pH = 0.82 be 
pOH + pH = 14 
pOH = 14- 0.82 
pOH = 13,12 mpl 
‘ (fi) 0.040 M KOH ; . 
KOH is a strong base which can lonize completely. One mole of KOH produces one OH lon 
as shown in balanced chemical equation: _ 


KOH (aq) = K (aq) + OF (aq). 


OH” = 1 x 0.040 . 
OH” = 4.0 x 10° 
pOH = -log(4.0 x 10-2) 
. pOH = 1.40 
pOH + pH-= 14 
pH. = 14- pOH = 14- 1.40 = 12.60. 
(lil) - 0.020 M Ba(OH)2 
? Ba (OH)2 <== Bat + 20H” 
Ba (OH)2 releases two OH" Ions as shown in equation 


OH" = 2 x 0.020 satel ons gin os sega are al 
——$—$— $$$" M— E|GB 


a4 pH 
-p ad = 14 
ms pH = 14- 3,52 = 10.48 
re een kaos 
6 _ NaOH ——+ Nat + OH 
_ NaOH releases one (OH”) ion as: 
. pt ©) OH = 10.55 ; 
 TOH") = 55.0 x 1072 
an an pOH = -log[OH™] 
eet POH = -log(55.0 x 10°2) 
pOH = 0.26 
PH + pOH = 14 
PH = 14-pOH 


#2" StudyNotes. pki 


(vi) 0.050M HC) 
HCl — i hae cr 
HCI releases one OH* jon as 
| H* = 1 x 0.055 
’ — Ht=55.x 19°73 


PH = ~log[55 x 1073) = 
P “ea log ] = 1.26 


pH + pOH = 14 
POH = 14 - py 
Ration < 326 


PH =1 
ee oe 


Ca(OH)2 eat two (OH 
OH- =2x a vip 
» OF=011 


POH = 11 x 49-2 
POH Seen “0 22 


weeks 


* +2cH- 
OH?) ions as. 


i. 


3. 
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What Is the wnaiiatlly formula for butane? 
(LHR-II, GUJ-I/II, FSD-I /MUL-1/IL, SGD-I/11,DGK-11,SWL-II) - 


(A) C,H, ‘| @) CA Ss) C,H, (Db) Hy 

Formula of Acetaldehyde is: i A .  (BWP-1) 
(A) CHs-CH20H = (B) CH3-C-OH_~——-—s(C) CH-C-H —(D) H-C-H 

Whatis the formula of Octance?s—- . ee cscetigl 5. (GUI-1) 

(A) C3Hs (B) CsHis (©) GeHie: 2 (0) Gama 


2014 - 2020 ; 


Organic Compounds 


-The example of hetrocyclic compound is: mas [SGD-I,MTN-LFSD-ILDGK-I] 


(A) benzene (B) hexane ee(C) enENs (0) Pyridine 
Benzene ring ier is an exmaple of: 
(LHR-I/L1, GUJ- -I/II, FSD-I/II, MUL-I, SGD- II, DGK-I SWL-1) 


(A) Alicyclic sate reat oe (B) Aromatic cempound > 
(C) Heterocyclic compound . (D) Straight rain 
The formula of Pentane is: | (LHR-I, GU)-I/IL, FSF i,MUL-I/II, SGD-I/II, DGK-II /SWLI) . 
(ACsHi2  —(B)CsHyp ~~ (C)C3Hg (0) CsHig | 
The Formula of Decaneis: . ‘RR (FSD-1/I1, MUL-I/11,SGD-I/I1, DGK-II, SWL-II) 
(A) CyoH 29 (B). CjpH22 © ~~ (C) - CoH ~~ (D) CroHi¢ 
All known organic compounds have been broadly divided into categories 
depending upon their carbon skeleton: . ’ + (SGD-I/II, DGK-II /SWL-II) 
(A) 1 , (Byu2em (C) 3 (DN : 
Open chain compounds also called: (GUJ-I/1I, ,MUL-I/II, SGD-I/II, DGK-II,SWL-II) 
(A) Acyclic (B) Cyclic (C) Covalent (D). Ionic 
Open chain compounds are those in which the end carbon atoms are alien 

. (SGD-I/II, DGK-I1, SWL-IT) 
(A) Joined (B) One line (C) Two line (D) not joined 
Open chain compounds also called: : (GUJ-I/II,,MUL-I/I1,SGD-I/TI, DGK-II, SWL-IT) 

_ (A) Aliphatic (B) Cyclic — (C) Covalent (D) Ionic 

Cyclic compounds are divided into: (GUJ-I, FSD-I, DGK-1,SWL-1, MUL-II) 
MA) Ls, (B) 2 (Cyn (D) 4 ; 
Homocyclic compounds are devided into: (LHR-I/II,FSD-I,DGK-I 'SWL-I,MUL-ID) 
(A) 2 tans (C) & (D) 8 


Cyclobutane is an example of: (GU3- 1/11, ,MUL-I/II, SGD-1/11, DGK-II ‘SWL-II) 
(A) -Alicyclic (B) Heterocyclic (C) Aromatic compounds (D) Covalent 


ae ne ‘ ore atoms 5 other than the 
jer __ “e omer iat “(SGD+/I1,D6k- 
@) Heterocyclic. eG: profiel cnpounde (D) Coval a 


a 


‘Sources of Organlé Compounds _ . : ney ‘a 


bet Aon raw ealy. peck of natural gas is consisted of . {ous va eo 

ets eae  (C) 84% (D) 85% ae 
Serer). Samp | (B) 83% MTN-LFSD: ILSWLat 

18. Weod contains the amount of carbon: [LHR-ILRWP-ILSGD-LMTN-LFSD- H) 


| Pees in) ou ee CC). 60%. > (DY, 70% 
19. Main component of Natural Gas is: _ [curt FSD-II, DGK-L, MTN-II .BWP- a 
~~ (A) Methane - 


(B) Propane -(C) Butane > ((e)) Propyne “ a 


Uses of Organic Compounds — “ | 
11.4 eT : Alkanes and Alkyl! Radicals ae 


}11.5] oy ee ee Functional Groups 


jakeaes a ae Functional Groups Test 
20. Formula of alkyl radical is: | . a oe ; [MTN-II, DGK-IMl FSD] 
(A) CoH, > | (B) CoH een (C)COH>. 1s -(D) Gites, : 
21. Organic compounds are divided into groups of compounds having similar 
chemical properties. This group is known as: a (SGD-I/11,DGK-II ae 
_~* (A) Organic series - gt ee oe (B) saturated compound 
Pa A) Homologous series. - (D) Hetrologous series a 
_ 22. The general formula of alkane Is: _ (LHR-I/II, MUL-I,SGD-I /DGK-I/II, SWL-I/II) 
| (A) (to > Deve (B) © nH © C,H,,, © (dD) C ntton- 2 J 
23. The general formula of alkene is: (LHR-I/II, GU)- -I/11,FSD-1/11, MUL-I, /SGD-II DGK-I WL) 
| (A) OB iss : (B) . CHA ona (C) C,H,, , (D) CHa y, 
_ 24. The general formula of alkynes Ist (LHR-I,GUI-1/11, FSD-1, MUL-I/11, SGD-1/IL, DGK-I1,SWLell) ; 
(A) C aH an.2 (B) Cc Bend ; (C) ‘Cc nHt,,, i (D). Cc ntloas 2 . 
25. Which one is carboxylic BOM, | 


~ (LHR-I/II,MUL-I,SGD-1 DSKCUT sw) 


0 0. 
A) ;C=O + 
(A) ; (B) Ce OH Lae (C) RG. OH (D) C. 4 
| 26, Class eaeila of re alcohol Asi (LHR-I/II,FSD-I /DGK-I, /SWLI, MULAI ; 
~ (&) R-CH,-OH @) “Hon Phy 10 R é OH (p) R-O- Ro 


27. Functional group of mas ist : G 
aie f. MUL: ? : a 
. oh “COOH — ( /I,,MUL V/Ul, SGD 1/1, DGK 11,SWL-l 


BOS 0: . . (C) C-0-¢ “(D)-OH 


28. ‘ Which one of the salen édmpounas is ketone? ‘ 6-0. SW) bade ia 
(A) (CH;), CHOH (B) (CH,),CO 7G) (CH s),NH — (D) (CH,),CHCE | 


29. Class formula of tertlary alcohol is:  (LHR-I/II, MUL-1,SGD-I, DGK-I/I1, wi) 
R eA 
(A) R-O-R | 8) Rp-oF 0) son (py R- CH, - OH 
30. Test for unsaturation is: (GUI-1,FS0-1,6K-1,5WL-1,MUL-T) 
(A) “Sodium metal test -.-(B): Baeyer's test ) 
(C) Bromine test - 8 -  (D) Ester test 


Answers 


Tez [eT s [ce] 4] os 8[6[a[7[ Ble] Blea 
faa] a [a2] 6 [a3] A [14] a [45] D [16] B47] D | 48] A | a9] A 
zie [aa] a [2s| c [2a] 0 [as] 8 [as] A jaz] p L28) 8 jal 8 


00000 0.00000000000000000000009009009 : 
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~ Short Questions a ie 
i: Define structural formula. Fee eee -(BWP-GI, SWL-GII, GUD-GI, GII,MTN-GI) ~ 


Ans: Structural Formula: Structural formula of a compound represents the exact arrangement. ~ 
of the different atoms of various elements present in a molecule of a substance. 


Example: 


sd thie | 
map opaem 
H H HH 
. apButane 


2. Define organic chemistry. ; '(DGK-GI, SGD-GI,DGK-GI) 
Ans: The branch of chemistry which deals with the study of hydrocarbons. and their derivatives is — 


known as organic chemistry. 
3. Define condensed formula with an Serpie: (LHR-I/II,MUL-1,SGD-II )DGK-I/I, SWL-/11) 
Ans: Condensed formula: The formula that indicates the groups of atoms joined together to 
each carbon atom in a straight chain or a branched chain Is called the condensed formula. 


_ Example: Butane CH,(CH,),CH; 


4. Define molecular formule and write the formula of hexane. 
(Gi es I/I1,SGD-1/11, DGK- -I,SWL-]) 


Ans. Molecular Formula: 
The formula which repesents the actual number of atoms in one molecule of organic 


compound ls called molecular formula. 
Example: Molecular formula of butane Is C,H. 


5.: What are Aromatic Compounds? Give an example. bodes 
‘ (FSD-GLII,MTN-GI, SDG-GI, DGK-GI,BWP-GII) . 


t least one benzene ring in 


Ans: Aroinatic compounds: These organic compounds contain a 
ith three alternating double 


their molecule. A benzene ring is made up of slx carbon atoms w 
bonds. They are called aromatic because of aroma or smell they have. 


| PRG TO, Fel 


Fa. 
¥ oo situ he , Benzene 7 iin eee tte oS a i 
Wace a Deline open chain or ; acyclic compounds. i (ou, ua SGD-1/I ee 

i ace Open chain or acyclic compounds: =< 8 oe olecues. ae 
Te 5s These compounds contain open chains of carbon atoms CE ec. 


f.teee en ‘Examples: #;C- ‘CH, - ay 19 a ae oe ee 
| > Be : has ae ‘Straight chain (n-Butane) . ats 3. Se gh Gut nee 6) ae 
,) eis logous series. | Beet 
. + ae Write any two properties of homo os “(504 ; /n MOET mn, SGD-1 (5,0 DGK: smn a 9 

: i. All members of a series have same functional group and. same chemical properties, , 


i * 


ii. Successive members of the series differ by. one unit of. a "and 14 units.in their : q 
relatives molecular mass.. Age a . 


9. Whatis ester linkage? write formula of ethyl acetate. es 
a : : (BWP-I, LHR-I/II, MUL-I,SGD-I,DGK- “SM 0) 


Ans: Ester Linkage: Organic compounds consisting of RCOOR’ functional group are calle 


Oo a 
a esters. Their eter formula i E 7 A 7 .Rand Ria are alkyl groups. a 
- Formula of Ethyl acetate: H,- OCH, | F | 
aly Ethy! acetate’ \ = | 
10. What is alcoholic functional group. Give examples . (LHR-GI,RWP-GI 'SWL-GI) 
Ans; Alcoholic Functional Group: The functional group of alcohol is -OH, their general formal 
__ is ROH. Where R is an alkyl group. . 4 

. / 

___ For example CH,OH (Mmethy! alcohol) 7 

2 EE eve pprpuiae of ¥ Formaldehyde and Acetaldehyde., . 

; | | LORI, MUL-I SGD-Y/I1, DGK-I/IL, SWL-t/ll) 
Ans: ‘ » : a: 

eran So 

| Ma Formaldehyde | 


7 


— 
ae 


~~ 
ial 


i - 
| 


e and 


n 


Da 


f 


ja of 


gue 


Fru 


Ba 
| 


ane —g* 
sb US. 


7 
4 


d 


ana 


eD 


> 
1m 45) 


=f Os ye a 
c. ryt.» rs. 7) 
Pt ee 
we ¥ 
’ Py 34. 
2 


She 


: - structural formulae of trimethylamine: | 
me Write a test for unsaturation of organic compounds FSD -RWE-ILE R 


a2 Oi ; Brice in 1 carbon tetrachloride (CCI). Add to 1 ems 
Result: The colour of the bromine will vanish (disappear). 


Solved Exercise 


as. | i Muluple Choice Questions 7 —— " - 
‘1. “The ability of carbon atoms to form chains is called: - 
~ (a) isomerism (b) catenation .(€) resonance ae(d) condersatn 
_ Coal having 70% carbon contents is called: 
Berea (2) Peat. ~(b) lignite (c) anthracite (d) nal 
~ "3. ' Main component of natural gas is: . 
, (4) methane. (b) propane (c) butane (d) propane - 
The strong heating of coal in retorts i in the absence of air is called: - ‘al 
i cial distillation 3 _ (b) sublimation. oe 
x 5 iit Pitch i black realtile ce (d) destructive distillation re ig 
_ (8) Coke © (b) Coabtar ee) x 
6.. iM carbon black (d) coal gas . 
sith aut ta 4 ae Bestane: It is used to make the following except: - 
a 2 ; _ (C) coal tar. d) coal Gag e ny 
baa: anne of the add does not contain starch? 4 ol 
, mai 
8. Petroleum is refined by: aa (C) barley @) potatoes 
pe (a) destructive distillation wee * 
(6) simple distillation - (0) . fractional distillation - me 
*4 q) dry distillation > y 


le ag eae ht ee ter mee RBG 
SW ether PSMar aldehyde olor ae 
4 | process is the conversion ‘Ofeis goulea't oh Ae 


“(8 coal into coai gas. | aay et OT coal ints wie " OMIT yo is 
© (€).Woodinto coal eg ‘wood into coal tar opi ade ee | 
; a7. Coal gas Is a mixture Of nibie ail, Vad 1, HEE REET ee tha : 
fa). CO and CHa" ta ( by co, CHa, Op itd 2B Jqaees Zoe me: 
erro) 00) CHa: CH ok brie HR XdyCO, Re and cue Misr is 
18. Which one of the following Is a synthetic fiber? a fh 
{a) cotton © ~,(b) wool. ~(¢) nylon | @ petroleum % 
19. "Which one of the following does not contaln erotains 
x (2) coal =. —_——_; (b) natural gas. (c) biogas. © . © petroleum, 
20. Which one of the following does not contain peabh Daneen 
~ (a} pulse . . (b)- potatoes, (c). beans (d) eggs | . 
21. . Conversion of dead piant into eoal by the action of bacteria and heat is meeeats 7 
@) carbonization (b) catenation ~~ (¢) ivarogenationin ants cracking — 
22. Which one of the following compounds is an: aldehyde? (RWP-I, ‘SWL-T(ALP) 
{a) CH3-CH2-OH {b) CH3 = ~ COOH CH3 CHO iets: @ CH3 Cot 


23. {formula of acetaldehyde is: . 


ce : ? ot hive 


) | | f ie poo ite - 
@  CH,-CH,OH cH, C0 -OH 0 CH; ee 4 ©) H- CH 


Short Questions 


i, “Wha is meant by the term catenation? Give 3 an éxample of @ compound that 
displays catenation? 
Ans, The ability of carbon atoms to link with other carbon atoms to form chains and lage ane Is i 
called. Catenation. Carbon is a Compound which displays catenation, 
Basic conditions for catenation: 
Two basic Conditions for an element of exhibit catenation are; = S has 
@) Element should have valency two or greater thantwo, er re 


| ns pba ef Read toga everay € . 

‘Organic comp erry oy armel ard es. \_ 
“how aca retest examples, 

si Of Alkyl Radicals; by the removal ob 

ae Tadicals derivatives of alkanes. They are formed ’ ea 

gr at it a en Livia biel}. 

a replacing “ane” of alkane with ‘yi’ Their general formula is page 

Te Cie cs Coe ns cnnnats 3 ~ (methyl), 


Pr 6, What Is the difference between n-propyl and Isopropyl? Explain with st cture. 


(DGk. p 
Ans. ‘Propane has a straight chain structure. When terminal H Is removed, eplnetin 


When hydrogen from central carbon is removed, it Is called isopropyl, as explained t 


Removal of terminal pre Fs ba “Nap ; 
CH, -CH, ~CH, aan 
- ie Propane Re moval of ceutral H ——+CH, - - CH isopropyl 


7. Explain different radicals of butane’ 


(GU)-L,MLT- 
Ans. Radicals of butane are given as: 
The radicals of butanes are formed as: | 
ye Removal of terminal H +CH, - CH; -CH, ~ CHy -b 
| CH; ~CH, - CH} -CH, — “ak 
. butane aS Renwovalof cental H——+CH, - C- ~CH,CH, sec~ but 
CH; 
H Removal of termina) H CH,—-CH —CH,— Isobutyl 
3 
CHs— CH-CHy; Cc 


Cy 
Removal of cerdral H ——»> CHy—6-cH, 


8. Define functional group with an example. (OGK 
Ans. Functional groups: 


An atom or group of atoms or presence of doub © Or triple bond which determines 
characteristic properties of an Organic compound is known as the functional group. 
Functional group of alcohol is OH™. 

9. What is an ester group? Write down the 


formula of ethyl acetate. (SL 
Ans, Organic compounds consisting RCOOR'’ 


functional Group are called esters. 


ee See ten) Se 0°) iDUtaNG vain ain ane 
Det ie Me ara ral formula, Draw the structural formula of n-butane an a 1 a 
I Ermeiet Peas which represents the exact ST ADOeTan of ciferen ope toms hed 
" arious elements present in a molecule of a substance is called structural ome a yore 
<a Ina structural formula, single bond is represented by.a single line (-), a double bond by two 
lines (=) anda triple bond by three lines . between the bonded atoms. = 
ee i Organic compounds fey have. same molecular formulae but different structural formula, 


vba : ” Se ‘ - * 
—_ Structural formula of butane C,Hyg are: ee ye Sg - arais Soi sabia 
ae “Let, 
ee eit ot tae a 
ae fod H 
as ce 
n- mee Hat aes 
rButane iso-butane 


12 Write Classification of coal, — a! 

Ans. Depending upon the carbonization process, four types of coal are found. These types differ 
__ With respect to carbon content, volatile matter and moisture. ° 

L Peat: It contains 60% of carbon contents. It is inferior quality coal used In kiln. 

ii. Lignite: It contains 70% of carbon contents. It is soft. coal, used in thermal power station. 

ll. Bituminous: It contains 80% of aro contents. It is common variety of coal used as 
_ house hold coal. 


iv. Anthracite: It contains 90% of carbon contents. It is superior quell hard coal that Is used 
in industry. 


13. Whatare Peceecycile compounds? Give two examples. : 
Ans. Heterocyclic compounds: 


Cyclic compounds that contain one or more atoms other than that of carbon some in hele 
‘rings are called Ta he compounds. 
Banipics: 


Thiophene Pyridine 


vee 


4 


salt 


- (a) 


As these spectrin Sie bi leat ore benzene ng in thelr molecules $0 thes 
are called aromatic compounds, A benzene ring Is made up of six carbon atoms with , . 
alternating double bonds, An other reason for being their aromatic Is because of roma g f 
Example: Benzens, Naphthalene | ) - 


Write characteristics of organic compounds. 


- General Characteristics of Organic Compounds: 


Origin: Naturaily occurring substances are obtained from plants and animals. On the * 


_ and inorganic compounds are obtained from minerals and rocks. 


Composition: Carbon is an essential constituent of all organic compounds. They ; are m 
up of few elements such as carbon, hydrogen, nitrogen, oxygen, es sulphur ete, Oh 
the other hand inorganic compounds are made up of.almost all the elements of the peri Od 


table known so’far. 
Covalent linkage: Organic compounds contain covalent bonds, uit may be polar or Non, 


“polar, while the inorganic compounds mostly contain ionic bonds. 


Solubility: Organic compounds having non-polar linkages are generally soluble IN Organ 
Solvents like alcohol, ether, benzene, carbon disulphide etc.. On the other. hand, the 


inorganic compounds with ionic-bonds are e soluble in polar solvents like water. 


Explain homologous series, [DGK-GII-21][BWP-GI- ~21)(Aip) 


: Homologous series: Organic compounds are divided into groups of compounds having 
similar chemical properties. Each group is known as a homologous series. 
Characteristics of homologous series: 

General formula: All members of a series can be represented by a general formula for 


example, gene eral formula of alkanes, alkenes and alkynes are © pHon+2>Cn Aa, anc 


C nad 2n-2 respectively, 
They can be prepared by similar general metiode! 


_ They Have similar chemical properties (because they contain the same functional group 


Successive members of the series differ by one ‘unit of AO 6 BM and 14 units in thei 


relatives molecular mass. ; . 
There is a regular change in their physical properties; the melting and boiling point 
increase gradually with the increase of molecular masses, — 


Define pupcupral group. Write a note on any four functional groups. 
[SWL-21][RWP-GII-21][DGK-GI-21][MTN-GI-21][GUJ-GI-21] (AL?) 


Functional groups: An atom or group of atoms or presence of double or triple bond whid 
determines the characteristic properties of an organic compound is known as the function 


group. 
Alcoholic Group: The functional group of alcohols is -OH. Their general formula is ROH 


Where R is any alky! group. 


Example: 


Methyl alcohol Ethyl alcohol n-Proply alcohol 


rr erm s 


. Dimethyl ethe: 


~ ee. 
eit) a | . 
. iy consis of f unetion: alg A 
ilmicders 


5 sade Hr or some SEA 


oo sey ad ie 
Tra Suanorb voto seit 


é 


| a ‘ vate ca ¢ ne tH, Ce ce 2 ae | ; 
| Formaldehyde cep ce me 
‘KetonicGroups i a ee pain: amet 
(vy) pr f F : aner 6h we » 4 4 


a] 
DE Cy ni 


ae Compounds containing the functional g sroup p)C= =O are e called ketones. TN have the 2 


Ait fy ’ 
+ 
* 1 
oe Z Ease ia = ies Bs a va Nan er . 3 rac 
Se oe OF Gee ie aed bere rg Arie - a. ane gt Par 
4 : a5 : 3 os ; . ie 


aN 


aC) esata 


; general formula pees BaP MC a ee 
paw RE UL R Aisin ON) MIE peers 
, ‘Where R and Ria are re ares ss may be same oF diferent, SD DIGa 1 ‘e 
Acetone (Dimethy| ketone) eas Rage 4 thy methyl ketone a | / 

4, How alky! radicals are formed? Write alkyl radicals of Butane. {MT N-GIi-21 (ALP) > 


‘Ans: Formation of alkyl Radicals: _ i 
“Alkyl Radicals are formed by the Temovel of one of the hydrogen atom. of an alkanes cane 


2 oa are represented bya letter R’. Their name Is written by replacing ‘ane’ of alkanes with yy 


(Removal of termina E beet CH, — CH - CE, nay! 
Fh a ee | 
be piel oars 1908 - -£- Cth CH ve 1 aa gtd Ch a7 


twee | Removal of terminal H ——-> CCH —CH- ‘igobutyl 


. 


: Removal of central H——> Ohya er: eo 


f al" Cet , f Til 1 { terbutyi Z ie / te - Be | 
; ; : . ; : 3 4. ey: Fae ei 


aut ns crs 


; ; G. 
aa nee pma(cy CHy ee bi 
| rated hydro ies 
Pay one othe fotowing compounds isa ae /nt, MUL-1/11,SGD-1/11,DGK-,Sy 
eo. : fealegh Mere: tc) Ethyne ~~ *(©)Propene” (OD). Pte 
me ~' ula of alkanes il MON ps (LHR-I/I, plgtesbes CHa VL 
vat Pia? =H Faia tore . , =) " H e Te hs 
a 3 : 3 A) Cc oH, st (B) C, nHonat “ @S, Hya2 (0) bene 2 
. a Which is a substitution reaction? “(LHR-1/11,GU3-1/11,FSD-1/11, MUL, OnE con 
Seer (A) Halogenation of alkynes . ~~ ~—_(B) Halogenation of alkenes ot 
EE _(QHalogenation of alkanes = (D) Bromination of alkenes . 
F 3 7. Percentage of methane present in natural gas iss . ; or 
: - (FSD-I/1, MUL-I/II, SGD-I/1, OGK-ILSWL: 
(A) 75% ) (B)80% +, — (€) 85% . . (0) 90% 


8. Which reaction is the lage property of alkanes: : : E 
® (GUJ-I/1,,MUL-I/II, SGD-1/11,0 DGK:II$ Mt 


Peo bch reaction Be (B) Oxidation Reaction "i 
_ (©) Reduction Reaction | (D) Addition Reaction - 
9. — Which one of the pew ins compounds is not’ produced by the halogenatio 
methane? ° mes / (LHR-I/I1, MUL-I,SGD-1 GK 
(A) CCI, en (3) CHG ae 1), (oy CO, ~ (D) CH,Cle 
10, The chemical formula of chloroform is: . (Rwe-cn,cun- ein + 
| (A) CH,Ce (B) CH,Cé, ron CHCE, cece, 
11, ieee Mostly consist of; | — (LHR-/I,FSD-1 /DGK-I, wit 
utane - B)' Propane 
32, Which Hydrocarbon es ts sffect ¢ on Sivas (OF Methane 
alee ne US Solution of Bromine: Be 
. ) CA, , ; @) Gul 20 | (c) C,H >: Bl “Och 4 


ele 
f 7 


ae 


18. Which one Is also called ay 


- (LARS us) ie 


| ie  #& alkanes ‘s -_ (SSalkenes | Tne {OSH oe ©) alcohols — a 
F = Oxidation of alkenes produces: Bases _(oussisco-n ‘HR est: crewmeaty A 
PAW Glyoxal ~ (B) Oxalic acid 3 © Formic acid ie. 
20. The order of. reactivity of hydrogen halides with maikence Ist ' 
a | “7 i> (LHR-IAT, MULI,SGD4, DeK-1/ sw-t/tty 
sl > HBr. ) ®t HBr > HI ie ve HCI >HBr .  (D) HBr <HCT- : 
21. Alkenes are also known as: | (LHR-1/11,GUI- -I/1I,FSD-1/II, MUL-I /SGD-II, DGK-I, SWL-I) 
me (\) methane -- (B) paraffins ea (€) olefins. ©) acetylenes 
22. Catalyst used for Fr arotenation of vegetable oil is: eee 
y (FSD-1/I1, MUL=I/I1, SGD-I/II,DGK-II ‘SW 


AA ee iy AO) CO Se) Pe 


ealleynee 


Benzene 7 formed by the polymerization of: AFSD- Ml, MUL-I/II /SGD-I/II, DGK-HI SWI) 
_ (A) Methane | (By Acetylene I) Ethene __(D).Butene 


24. General formula of alkynes ist (LHR-I/II,MUL-I,SGD-1, DGK-1/11,SWL-I/II) 


) C,H an-2 (B) esehie\ (C) C,H. andl (D) C2, . 
25. Alkynes are also called: ta (LHR-1/II, FSD-I, DGK-1,SWL-I, MUL-il) 
(A) Olefines _ : (B) Ethene (C) Parafins (BY Acetylenes | 
26. ws End Product of Oxidation of Acetylene is: (GUJ-I,FSD-1, DGK=I,SWL-I, MUL-II) 
Ne tga Acid ° —(B) Glycol -—. (C) Glyoxal (D) Potassium Hydroxide: 
27. About % traces of f acetylene are present in coal gas, SAME 5) 
Be haa ih F | (SGD-1/II, DGK-11,SWL-II) ii 
ois) 006 ani © 0.07 20 0.08 (D) 0,099) ane 


bf Des eae alt 


> | 4 pa * & F att a 
t Cnr or obiaiter pee ay cine. “tt is used as ; doriestc fuel, ee 
Natural gas. is mixture of methane a = 


I. , 
used as autornobile Fuel | 
: - Compressed natural gas (CNG) is ack, Hig sere, chloroform, oa 


aes et It is used for manufacturing carbon bla 


| Raa ae formaldehyde and acetaldehyde. La iad etre jt, MULT, SGD«I Gk Wi 


i ae Write two uses of ethene. ee P 
. Ans: of Eth : Eth; flene): do HE "Ethene is wectin for artif cial ripening of of 
en 9 Uses ene (Ethy ae | 


4 Bes (ii) Ethene is used as a general anaesthetic Ki) 
:: ion, | 
oe6 ae 4 How: EHalogenation take © place in. Alkenes? Giveits chemical equati on, , 

| oman DGks 
k : . Ans: Fslogenaton’ of Sieries is ee ou (59 the: addition of halogeri like chlorine or 
eS aa » Bromination of alkenes is very important reaction. When bromine water (a so 
Be ote bromine in water having red- brown. colour) is added to ethane in an inert So 
eb. carbon tetrachloride its colour is discharged at once. es 
7 Equation: HAC = CH, +By ——“+Br~-CH, ~CH, ~Br 


5, Which reaction is used to identify ste unsaturation of an erqante compound 2 


me: 


(SGD- “1/11, DGK-II, "4 

‘Ans: When pare water. ve solution of bromine In water shaving red- brown colour) isa 
' ethane in an Inert solvent like carbon, tetrachlor Ide; Is colour is § dischatia at one o2 
ro _ ethan does not react with broriine water. . 


Equation: al ‘ ei ae +Br- Leh ees “OH - CHS = -Br- ee ; yr a 


Hic & ~CH, 4 Br > NO Reaction 


Ee. In the reaction double bond of ethene is converted into a single bond by the adel ont 
pha molecule of pioreines ‘This re 


action is used to iden tify the unsaturation of an 0 orga 
"compound, . 


6. Why fad are reactive? (LHR-I/1,GU3-1/I1, FSD. “1/15, MUL-1, SGD-IT,DGKeh a 
Ans. Alkenes are reactive compounds because the ciectrons of the double bond are @ 
available for reaction. 7 Mhese compounds, have the tendency to react rea dity by 2 i 4 


~ atoms, to become saturated Sam PUNE se AS @ result, the double bond is convertedl 
- single bong that is more stable. a 


Selene aercenaiicn 


alent —rerresteenon rte aap 


———————— 


We. «itt s. Give an on xa Pl 
un NN A ve aids mi cle 


ye of ? 
ie ots. ane ve ; 


Pe | nietag Vane 


3 Wal male Crit 
Be : 


ay rat as a 


E i “What are oes poeente Give ee piel ib - (LAR-GI,RWP- GI, faeces a 


Ans: Saturated Hydrocarbons: ‘The hydrocarbons in which “all the four valencies of carbon 
_atoms are. fully satisfied(saturated)by single ‘bonds. with one oooe atoms and penis 


ve 


3 atoms are called saturated hydrocarbons. ‘gogit. oN notgesn aaT PIM 
Example. ne : * * : as AG is : A sy he edt 4 
eee) | Bel Ey ce ea a © Beetle eiey a  aMh as 18 

ae BT ALMCUN Ce ° Methane | iy | e/ 


Tea 


ee -GI, Apabiore’ LHR-GIL, Sueneue MTN- cD) 


ag 7 


12. Differentiate between Saturatid and Unsaturated Hydrocarbons. 


: Unsaturated aeeeee . 


oO The eens in which all — the four|(i). The hydrocarbons in which two ~ carbon 
jyalencies of carbon atoms are fully satisfi ed bylatoms are linked by a double or a triple bond} 
ingle bonds with’ other carbon atoms and are called unsaturated hydrocarbons. 

ydrogen atoms are called saturated|(;;) These are called alkenes and _ alkynes 


hydrocarbons, 7 __ |having general formula ne 

\(ii) These are called alkanes with general GiH,. and, CHa respectively. 

formula C,H... 

(ili) Exarnpie: CH, 

13. Why gre hydrocarbons considered as parent organic compounds? 

} ~ (LHR-1/IE, MUL-I, SGD-I,DGK- Ut, SWLA/I) 

b Ans: Hydrocarbons considered as s'parent organic compounds:-. | 
Hydrocarbons: are ‘considered as parent organic compounds since. other organic ¢ compounds Shes 

are considered to be derived from them by the replacement of one or more 6 hydrogen ators 2 

oy ot other atoms or group of atoms, _ $l 


(ill) Examples: C,H,,C,H, 


- 


ab hs K 4 


ete So JtEx 


a 
™, 
- 
~ 
Ea 
i 


te ‘ a? ‘ ¢ ~ ‘ m bY 4 a > 
ae ee aa “et as oe ree eee ; eel ‘ 
‘ ; i , ; ‘ ; a ] 
e gee ae 7 - | 


, Pee cad: alkenes and alkynes. bao e ss ne ie 

General formula of alkene: C oan pear” au cl . es | 
ql * Cc H 2 ie A qe 
Gene ne: 2n-2 ere ee 

_ Wh s saya or hed cern MUL, SED, ok 
at is mean ore | ps 
"Ans: ‘Combustion Process: egelyp ela teat ; : 
_ Alkanes burn in the presence of ‘excess 5 of air or oxygen to pr ne ae 
te | - dioxide and water. This reaction takes ae in automobile com : g 0 
= oaees _ heaters and cooking appliances. oe 3 phere area 
- FOF ae Been 8. CH, +20, C0, +2H,0+ Heat “a 
- is. How Hydrocarbons a are used as fuel? Beant . ee ee . 
~ (CHR, Gus-1/1, FSD MUL-I, SGD- I Ook ) 


Ans: edrocarbone Act as Fuel: | : ; . a 
___ Hydrocarbon burn’ in the excess of air or oxygen: to produce a lot of heat, carbon di 


| _and water. So hydrocarbons are used as fuels. qt is highly exothermic reaction and Decal a 
at am a _ of it alkanes are used ; as fuel, 


he | (CH, +20, —>CO 1 +2H,0 + heat 
gi’ oad ay abs ‘What oe you know about halogenation of le Ay 


reaction." or halogenation, 
Equation: yt 


CH, + Cl, diffisg sali CH,Cl " HCl 


| Ht Spa, chloromethane 
x CH,Cl a ep ——ilfluse sunlight CHCl, HC] 
7 ~ re dichloromethane 


3 cl nel, VEteeepe ey +HC! 


\ Trichloromethane 00 
cHer, 5 +Cl, Spee cc enc M4 


—Tetechloromethane 


a ae can i i) ra Ae aed pais 


ve 
ae | 


ees = % | _-HC=CH +H, spate HC= CH, j i Wield ra bes aS ai I j jet 


7 Fae 1 eH,C= CH 1, ee Hh O-CH 5 ars hee 
P23 “Write down eo uses of methane. | a - (GUD- Itt, MULI/, SqD-1/1 /DGK-I,SWLI) 

Ans. Uses of Methane: | ; (i). ‘Natural. gas that is chiefly methane, is used as domestic fuel. 
(ii) _ Compressed natural gas (CNG) is used. as automobile juell pee Pee 


~Alkenes- ot 
23. State one important use of each: a : ee (FSD, MUL, SGD-1/1, DGK-II, SWL-I1)_ 
(a) Chloroform. (b) Carbon tetra chloride, a 
Ans: a) Use of chloroform: Chloroform is used as a. soNveor for yell bes etc aiid for 
ig anaesthesia. 
-b) ‘Use of carbon tetrachloride: : 
_ Carbon tetrachloride is used as an industrial Boivett and dry cleaner. 
24. wh colour of bromine water discharges on addition of ethene in it? 
(GUJ-I/II,,MUL-I/II, SGD-I/II, DGK-II /SWL-II) 
Ans: Colour of bromine water discharges on addition of ethene because double bond of ethene is 
A converted into a single bond. . 
HC = CH, + Br, + Br- cue ~CH; oBe 
This reaction is used ts identify the unsaturation of an organic compound. 
25. How can you identify ethane from ethene? (LHR-I/II, FSD-I, DGK-I,SWL-I, MUL-II) 
Ans: Ethene decolorize the pink colour of acidified dilute solution of potassium permanganate 
because the double bond electrons react with MnO”, jon, which further goes on reaction 
to form MnO~, and colorless ethane glycol (1,2 - ethanediol), Such as, there is addition of ~ 
two ‘hydroxy! group’ at the: double bond, 
"Equation: 
/ 3CH) = = CH, Se ee ny a i 41,0 —> , 3H,C- CH, + 2Mn0, + 2KOH © . % 


Ethene ; OH aS 
| age 1,2 Ethanediol 


30. 


this way, we can Identify ethene from ethane, 


= a | 7 is satu S 
While ethane does not decolorize the pink. colour of KMn0, as It. rated one, in 


. 8d: : m . ae 
ele irene hee phous nd nin A? ‘ Y 


_ (S6DAIOGET SH 
Ans: Dehydration of Alcohols: Bahveietion is removal oti water. ethene i iabek " 
a mixture of ethanol and excess of concentrated H2S04 at 5 canes ne ty 
hydrogen sulphate is formed which decompose on heating to produce 
CH,CH, OE + H,S0,—!-» CH,CH,OSO,H + H,0 
CH,CH,OSO, H Heat, et _» CH, |= =CH, ‘+ H,SO, | | 
27. beboibe two physical properties of alkenes. - (DGK-GIDGK-GIL,SWL-gn) 
Ans: Physical properties of alkenes: rod 
(i) The first member of the alkenes is ethene. It isa eorourtese gas with pleasan odour. 


(ii) Alkenes are non-polar, therefore, they. are insoluble in water but soluble in organic Solvents, . 


28. Describe two occurance of Alkenes. cocecte, | MAIS il ac mass \ 


‘Ans: Occurance of Alkenes: 


(i) _ Alkenes being more reactive than: alkanes, seldom occur free in nature. . 
(ii) Lower alkenes occur in coal gas in minute quantities. 


205 Bite an equation to change oil into ghee. 


; (LHRH, GuiI/n, FSD-1,MUL-I/11,SGD-1/11,DGK-1L,SWLq 


Ni 


_ Ans: Vegetable oil A ut Vegetable ghee 


. 250-300 


What is the difference between alkenes and alkynes? 


(LHR-I/II,MUL-I,SGD-1,DGK-I/II, ia . 


Ans: Alkenes: (i) The compounds in which two carbon atoms are linked by a double covalent 
bond are called alkenes. 


(ii) | General formula: They have general formula C aLlaler and functional group > C = Cx, 
(ili) Examples:For example, ethene and propene. 


HG = CHiny 1s _. H,C-CH=CH, 


Ethene Propene 
Alkynes: The hydrocarbons in which the two carbon ato 


ms are linked by a triple covalent’ 
bond are called alkynes. 


(ii) General formula: 


They have general formula c, fa and functional group - ‘Cio C 
(iii) PUN For example, ethyne and propyne. 


HC = CH H,C-C=CH 
31. Write owt the Polecular and Structural formula of Ethyne. 

(LHR-I/I], GUJ-I/T1,FSD- pe! MUL-I,SGD-II, DGK-I,SWL-I) 
Ans: Molecular formula of Ethyne C,H, 


Structural formula of Ethyne: H-C =C-H 


cylene:() Acne c : 
sal fn Heat released is ed fr weg purposes: rotates fo 3 
| ivi Praga SHSPI EP, ripening of fruits. 3 ye 
ye 35. "Give the preparation of aad Dehydrohalogenation of vicinal dihal ap ae = 
ea ra f (LHR-I/I,FSD-1 ae Wt- Hig 

ae Paivarohaloyenation of vicinal dihalides: ie 

Vi _ When a vicinal dihalide is heated with alcoholic KOH, two hydrogen atoms along with two 
‘halogen atoms are removed two adjacent carbon atoms with the formation of a ah bond 


ou _ between the adjacent carbons. 


7 foie CoH KOH — Fare HC = CH + 2KCE +2H,O ay . tantione 
Tt! mT : H ce 4 “YJ Ph. 
36. Write down the formulae of oxalic acid and carbon tetrachloride, 
(GU)-1/1I,, MUL-I/11,SGD-1/11, OGK-I1,SWL-I1) 


Ans. Formula of oxalic acid: 
| tf 
; HO-C-C-OH 
Formula of carbon tetrachloride: CC£, 


Jhb errorce! functional groups are present in alkenes and alkynes? 
e) (SGD-1/T1, DGK-TL,SWL- i) 


Ans. (a) alkenes: The compounds in which two carbon atoms are linked by a double bond are 
called alkenes. For example, ethene and propene. 
H,C- CH=CH, H,C=CH, 
Feces) (Ethene) 
_ These compounds have general formula C,H,, and functional group “coc 
(b) Alkynes: The hydrocarbons in which two carbon ators are linked by a es bond are 
~ called alkynes. For example, ethyne and propyne. 
H,C-C =CH | HC=CH 


(Propyne) (Ethyne) 
They have general formula ©,H;,_. and functional group “Cmts 


™ StudyNotes pl a 
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Hoe ceccons ec 


eee 
~*' 
* 


-, a) Oxalic Acid 
eer ar kc 


ie Write the formula of oxalicacidy (LHRAIATL FSO-LDGK ES Wie a 
Ans: Formula of Oxalic Acid: PoE ARS Kn ae a és a % 
om Bee on ee Onn 
|. Solved Exercise 7 
\ obey) 0 
wie Multiple Choice Questions : a 
t Sea RISER heeandoatiaiaieatah <a 
| fats Which one of these hydrocarbon molecules oul have no effect on an aque 
eee _ Solution ofbromine? . - (MLT-1)(ALF 
mS “@ cH, (b) Gill, (.) G, H, (d) C,H, 4 
| i ‘Ifan organic compound has 4 carbon atoms, all singly bonded, it will have | 
i j : following characteristics except one. _- _ 
2 SOI Will be saturated hydrocarbon -—_(b) * Its name will be n-butane. os 
ea ‘twill have 8 hydrogen atoms (d) It will be least reactive . i 


; ‘The reduction of alkyl halides takes place in the presence of. (DGK-I, MLT-I LARA | 
ts @ 2n/Hcl (b) Na/HOl ‘e |# Cc) Mg/HCI (d) Cu/HCl 2 
uce which one of the fovlowlnalonts 
(b) Chloroform | ti 36 Ve 
- (d). Chloromethane - 


F a 


F : St: @ ) CoHg 


- the member of the same eens series? ae 2 eee ie ? 
—@), CHs Oo} Gilg @ ) Gly : baa | 


The molecular formulae of the first t three members ot the alkanes hydrocarbons 


La are CH, and: C3Hg. . What is the molecular formula for eight alkane member, ae 


| 12 


8 re. 


. _ octane, which is found in petrol? et et a ae | Ae 
(@) CaHe ). GH © CoHig | @ Co : 
One of the nydrocarbang reacts with one mole of hydrogen to form a saturated - x 
hydrocarbon. What formula could be of the Wein, ors CRG EMAL) i 
@, CH, - pat naa On CHeat 
Dehydration of alcohols « can be carried out. with. mee -(SRG-H, GUJ-1)(ALP) as . 
(a) NaOH (BD). KOH ore (6) Hi) SO, : (a) HCl 


14, 


15. 


16.. 


The 


18, 


19. 


= The end product of oxidation of acetylene | is: “ewe, RWPAI, SWL-, DGK-I |FSD-I(ALP) 


(a) Oxalic acid (b) Glycol: - (c) Glyoxal —(d) None of these 
Dehalogenation of tetrahalides produces acetylene, This reaction takes place in 
the presence of. ; . 


(a)Sodium metal = 2 \(b) zinc metal 
- (c) Magnesium metal nd) Potassium metal | 
Substitution reaction i is. the characteristic of: . (BWP-1/I,RWP-1/II)(ALP) 
(a) Alkanes . -(b) Alkenes (c) Alkynes (d) None .of these . - 
Halogenation of median? in the presence of diffused sunlight takes place. 
: : (a) Suddenly, only in one step. -: ~ (Bb) Slowly in one step 
(© Ina series of four steps _ (d) Fastly in two steps 
Which one of the followings i isa substitution reaction? Mate at. 
(a) Halogenations Ofalkynes _ _ (b) Halogenations of alkenes 
(c) Halogenations of alkanes ~ (d) Bromination of alkanes 


The order of Pht of hydrogen halides with alkenes is: 
(2) HI ike “i eh HBr > HI pc) HCI > HBr 


Ababes oe 


eo] 


ore ante fs a ie ead 


Pea two carbo n 1 ate are nk ad | 
arene gener formula eran and oi : 


yr Batuttg 


ppbinial consisting ‘or four carbon atoms has a triple bond In it. How ma " 
os hydrogen atoms are present In it? j 
es ‘ke four carbon atoms and triple bond indicates that it is an alky 
eB atoms Is four. The general formula of alkyne Is. 
Ae hah : iY ae 
ea CyHon-2 = C4H2(4)-2 
ae | 
ak C,H? is butyne that has six number of hydrogen atoms In It with formula ug 
a th i: PIR oti tapi. 3! , ; | 
b 3. ia the alkanes are called 'paraffins'? 
Le ‘Ans. The simplest hydrocarbons are alkanes. In these compounds, ail the bonds of carbon atom 
~~ are'single it means carbon atoms are saturated. Therefore, they are eats reaeiNe That i 
_ the reason, alkanes are called paraffins, para means less and affins means affinity g 
reactivity. fee | 
4. What do Soul know about i iouenation of alkenes? (DSK-1 Se a 
Ans. Hydrogenation of alkenes: ; 
Hydrogenation means addition of molecular elas to an unsaturated hydrocarbon in 
presence of a catalyst (Ni, Pt) to form saturated compound. 
Ni 
Equation: H,C=CH, +H ee 


de jon scale, this reaction. is used to ia vegetable oil into margarine (ba 


ne and number of carbon 


i 


bs x are low hin en Brae sthene from nalcohol and aa bromide? 


Ans : s) ) Dehydration ofalcohol: = i See a" 

wee is prepared by heating a mixture of Era and excess ty f concentrated sulphuric 

acid at 180°C. In first step, ethyl hydrogen sulphate is formed which decomposes on - 
heating to produce ethene, which is collected. over water, acty 


- 


Equation: CH; - ~ CH,OH +H,80, 82° 5 cH,cH, - 050, +10 


‘CH, -CH,0S0,H "2 5 u50-cH nnOM | i Beas hy Lae 
<i 2 3 y ae ee a 


ii) Dehydrohalogenation. of alkyl halides: ep is 


-On heating ethyl bromide with alcoholic KOH, ethane is formed. Removal of hydrogen a 
~ halogen takes place from adjacent carbon atoms to eats a double bond. ; 


f Equation: 


1C- CH, - —Br te Roa tH, C= CH ar Kees H,0 


8. Identify propane from propene with a chemical test. 
Ans. Propene decolourises the pink colour of acidified. dilute solution of potassium permanganate 
because of reactivity of double bond electrons with MnOq ion, which further goes on 
reaction to eliminate MnO with’ the formation of colorless: propane glyco} such as, there is ~ 
addition of ‘hydroxy! group’ at the double bond. 
_ Equation: 

Hae - CH - CH, - + -KMn0, + Hn HC CHy- CH; +Ma0, + KOH 


| | 
OH SOH 


ra 


Se. _ Why the Bikenes are called ' ‘called’ olefins'? ; (DGK-1)(ALP) 


i Ans. Alkenes are also known as olefins (a Latin word meaning oil forming) because first 


members of alkene series form oily products when react with halogens. 
Why alkane cant's be oxidized with KMn04 solution?  (OGK-I(ALP) 
pee Alkane does not decolourise the pink colour of acidified dilute solution of potassium 


permanganate solution and can't be oxidized because there is no double or phe! bond 


Soba in alkane, Therefore alkane cannot be epclees with KMn0O4 solution. 


| a a is | 
. d that of alkyne I 
a Hormule sof alkene is ie Hos an structural fo rm 


"Write the molecular, dot and c cross and specie eae aa fi . 
Ans. “The dot and cross formula of ety IS: Hx anaes i‘ : , ie a 
Structural formula of ethyne is: H=C = c-1 Her a 
| ‘Molecular formula of ethyne is: CoH hee 
5. Why hydrocarbons are soluble in organic s 

_ Ans. Because ali the hydrocarbons are non-polar in-n 
like", The non-polar hydrocarbons are soluble in non-po . d 


16, Give the physical properties of alkanes. PAE an 
“Ans, (i) Alkanes form a homologous series of rth First four members of the 5 

gases, The alkanes consisting of to Co are Fee while higher members oft th 

are solids. . 7 

_ (il) They are non-polar, therefore, they are insoluble in water but soluble in organ olve 

(iti) The density of alkanes increases gradually with the increase of molecular size, 
(iv) The melting and boiling points of alkanes increase regularly with the increase of m Nol 

_ sizes. This Is because of increase of attractive forces between the molecules of alkan 

17. How can you identify ethene from ethane? r f 
Ans. When ethene react with Bromine water, The red brown colour of Bromine water ds a 
But hen ethane react with bromine water, There Is no change In onus : ctor 

place. ) a 


nae 


solvents? ‘ 
ature. Actording to the rule “We 
lar cea solvents. 


—> 7 


Converted Inte 


omin tte teaction pin nl 

se has single bond among carbon-carbon atom, pe 
“ pepeston with bromine. In this way, etharre can be identified fom 
parma bromine water, 

"Sate one important use of each: | rs ee 
|, Ethene li. Acetylene iii. Chloroform iv. Carbon tetrachloride a ead 
s. i. Ethene: For artificial ripening of fruits. 

Acetylene: Acetylene produces oxy-acetylene flame with oxygen. tt isa highly exothermic 

reaction. Heat released is used for welding purposes. 

Chioroform: Chioroform is used as a solvent for a waxes, ate, and for oesthaelt 

Carbon tetrachloride: 

— tetrachloride is used an industrial solvent and in dry cleaning. 


Extensive Questions 


Write a note on preparation of alkynes. . [RWP-GI-21](ALP) 
. Preparation of Alkynes: 
Dehydrohalogenation of vicinal dihalides: When a vicinal dihalide is heated with 
alcoholic KOH, two hydrogen atoms along with two halogen atoms are removed two 
adjacent atoms with ne formation of a triple bond between the adjacent carbons: 
ation: 
eee alcohol: : | 
py te + 2KOH =» (HC=CH + 2KC| + 2H20 
100°C (Ethyne) 
Lor eee of tetrahalides: When alky! tetrahalides are heated with Zinc dust, the 
elimination of halides takes place to form ethyne. 
ition: 
ak oI | | eat + 2ZnClo— 
gt H + 2Z1 (dust) __ feat HC=sCH 
fe if . ; 


(Ethyne). 
Write the uses of acetylene. [SWL-21][DGK-GI- -2[NT-GE-2A]LP) 
Uses of Acetylene: (i) It is used for the ripening of fruits. 


Acetylene produces oxy-acetylene flame with oxygen. It is a 


highly exothermic reaction. : 
Heat released is used for esl) purposes. sige 


aC 
VOU 


i: 1HCI ~ + HBr . 
er “curcHgpe +275 —2usS CH CH; Ae. 
ch, Br What type. ‘of reactions are given by alkanes? pa ee i 
___halogenation of alkanes. Uy 
4 : “Ans: Substitution reaction: com | 
agate rated u 
“A reaction in which one or more hydrogen atoms CE eter or Are tg ” 
~ with some other atoms (like halogen) Is called @ substitution ne a characiertsttal 
_____ Alkanes give only substitution reactions. These These reactions @ fa only. 10 ts t 
alkanes, Alkanes react fairly with halogens in diffused sunlight ony: in Cark re 
(| ae reaction. In direct sunlight reaction Is explosive and carbon Is depos 


Bs: Wy _ Equation: CH, af 2Cl, bright sunlg +C +4HC! 


an “9 _ __ In diffused sunlight, a series of reactions take place and at each step one hydrogen » 
.* _.* substituted by halogen atoms, so that all the hydrogen atoms are substituted by g, 
atoms, so that all the hydrogen atoms are substituted one by, One by halogen atoms, 


. 


Equations: 
CH, + Cl, =" CH,Cl + HC! 
. valight “ Chforomethane 
GH,C1+Cl, > are + HCl 
Dichloromethane 
CHCl =ClL——> CHCl, +. HCI 
Trichloromethane 
| (Chloroform) 
CHC], #Cl,” —“» CC 4 HCl 
Tetrachloromethane 


(Carbon tetrachloride) 


Peru 


| ~ (GUPI MUL, sep Itoer V 
A). Glucose Ug ~() Starch ee © Cellulose (Dd) Glycogen - Cy ase 


PG: iGlucoseiga: 7. | | (LHR-I/1,FSD-1,DGK-1, SWLI MOL) 
Bt (A) Hexahydroxy aldehyde = ==———s(B) Pentahydroxy aldehyde ae 
__ (C) Pentahydroxy ketone. | (D) Hexahydroxy ketone 4 
7. Hw Pentahydroxy aldehyde is called: ; _ (GUJ-1,FSD-I,DGK-I, SWL4, MULT) 
(A) glucose (B) fructose (C) starch (D) sucrose . a 
8, Chemical Formula of Fructose is: (GUI-I/1L,, MUL-I/1, SGD-1/11,DGK-II SWLIl) | 
(A) C243,0,, (B) CoH,  (C) Cig (D) Cui af ae ie 
9, Maltose is generally found in:- ) (SGD-1/11,DGK-I1,SWL-II) 
(A) Milk _ (B) Cereals (C) Dairy products - (D) Cotton. 
10. Fatty acids are the building blocks of: (LHR-I/I, MUL-1,SGD-1, DGK-I/1, SWL+I/11) 
_ (A)lipids = = (B) protein (C) glucose (D) vitamin 


11. Which one of the following is triglyceride: 
(LHR-GI,II, FSD-GII, DGK-GII, BWP-GI,1I, SWL-GII,I) 


(A) Carbohydrates (B) Proteins (C) Lipids (D) Vitamins 
12. Formula of stearic acid is: . (SGD-GI,RWP-GI,LHR-GI!) | 
(A) C,,H,,COOH (B) C;7H;;COOH (¢) C,,H;,COOH (py C,;H,,COOH 
13. Proteins make up is ae percentage of the dry weight of animal cell: 
(FSD-GI,DGK-GI) 
(A) 25 (B) 50 {C) 75 = (D) 100 


eases 


(GUI-1,FS0-1,D6K-1,5 sm 


ae oF as ) less than. 10,000 ) more than 10000 E (D) 000 
1 acide which cannot ee b our body: \ 
= cy Yeu. MUL-/I, SC SD-I/1,0 DGK- 

7) Proteins (C) Essential — (D) Amino a . 


Nucleic Acids 


[LHR-I,GUI-ILMINaIg 


22. DNAconsist of: — fol 
(A) Ribose —S(B) Pentose (C) Peryibcce sugar (D) Phosphate 
23. Watson and crick discover the structure of DNA in: _ [MTN-I,GUI- -LFSDAISy 
(A) 1950 Me) tos2ee a r(C), 1953 (DB) 1955 
4. Which vitamin is fat soluble: ~ , ([FSD-I, DGK-ILBWPAN 
(A) A (B) E (Cc) K =~ + (D). Allof these 
i. Eye inflammation is caused by the deficiency of vitamin: [FSD-I,DGK-II BWP \s 
(A) Vitamin D (B) Vitamin C (C) Vitamin B (D) Vitamin é 
The Night blindness is because of deficiency of: [LHR-I,GUJ-II],RWP- un 
(A) VitaminA  - (B) Vitamin E (C) Vitamin (D) Vitamin E 
Which vitamin is soluble in water? (GUJ-LFSD-II DGKsIIR 
(a) VitaminA  —-(B) Vitaminc —(C) Vitamin D (D) Vitamin f D 
Which one of the following is a fat soluble vitamin? [RWP-1,GUI-I, MINI is 


(A) veering, a) vite (C) Vitamin c (D):.All oft thes 


i" 4 
ca ” 


. 38 vanes are re Monosaccharides? 


F 


‘Ibe synthesized by human body are called|human body are called essential amino acids. 


hss si ia i ae nGK /SWL-l 
ius cr re tastes and inso rept 


E arenury in nature, ipa Pas Leahy deh 


Ans: “Monosaccharides: Monosaccharides are the ernest sugars which cannot be hydrolyzed, — 
_ They consist of 3 to’9 carbon atoms. Therefore, they are classiffed according to the number 
_ of carbon atoms in their molecules as:trioses, tetroses, pentoses, hexoses, and so on. The 
‘important monosaccharides are hexoses like glucose and fructose. 
4. Write structural formula of fructose. iad tht PO OE © (SGD-1/1L, D@CILSWL: 1) 
Ans: Structure formula of Fructose: Sith ete an e 


CHO oe | 
| ct ape on a! 
HOG ai | a 
CHeC One 
He OH ; 
- CH, OH 


“\ 


& What is the Sr erence, between ‘Bsceattal and non-essential Amino Acids. . 


: Sel “GIL, LHR-I /SWL-GI, MTN- oh GU)- GI,II,SGD-GI) 
Ans: 


"Essential Amino Acids 


(i) Ten out of twenty amino acids which cannot{(i)The aminoacids which can be synthesized 


Non-essential Amino Acids 


essential amino acids . They are also ten in numbers. 


(ii) These aminoacids are required by Ana (ii) There aminoacids are not required by huma 
bodyland: must be supplied through diet: body’ and so there is no need to take the 
through diet. 


6. Define elite and name its basic unit. (GU)-1/T1,,MUL-I/11,SGD-1/11, DGK-II, SWL-II) 


‘Ans: Proteins: Proteins are highly complicated nitrogenous compounds made up of 


amino acids. Amino acids are Basle units of pris: 


Wat Fab. kL OLA AR Pace 


a | 


Reals unit: Aine: ‘acid Is the “rae unit of praten ae 
- Consisting of both amino and carboxyl grou Vi 
acid and stearic fe A. 


7. — Write the chemical formulas of palmitic *) 
nie Ae aud ~ C\H,,COOH 

Gil, MTN-GI, 160. cu) / 

- I 


‘Ans: Palmitic acid C,,H,,COOH: 
. nd oil? Ce aire SWL- 


‘8. What is difference between ghee a 
Ans: eu ge 


While 
~ temperature. 1 ela “| 
(ii) rare triglycerides of saturated fatty | 
Saincidss) ar eeehere eet 


Oils exist in liquid form.at room| (i) _ 


temperature. 
(ii) They are triglycerides of unsaturated fatty 


acids.. 


Carbohydrates 


9. Give the paouccd equation for the hydrolysis of sucrose. 
; (LHR-I/11,GUJ- I/II, FSD-I/11,MUL-I,SGD- -II, DGK-I KsMy 


‘Ans: On hydrolysis,sucrose produces one unit of glucose and one unit of fructose. 7" 
C,,H,,0,, + H,O—PLB , CH,,0, + CeH120c | 


Sucrose glucose fructose 


10. What is the difference between glucose and fructose? 
(SWL-GI,II,RWP-GII, GUJ-GI,LHR-GI,GII SGD-Gn) 


Ans: Glucose is a pentahydroxy aldehyde while fructose is pentahydroxy ketone. 


rie Ceo 
H wi 8} 5\ nx =O 
HOO HO +G— it 
pra as, ale = —OH 
cy Wan Rage iat OH 
CH,OH CH,OH 
(Gluose) (Fructose) 


11. What are oligosaccharides? Give example. (GUJ-I/II,,MUL-I/II,SGD-I/II,DGK-II,SWL-Il) 
Ans: Oligosaccharides give 2 to 9 units of monosaccharides on hydrolysis. 
These carbohydrates are white, crystalline solids easily soluble in water. They are also 


sweet in taste. They may be reducing or non-reducing. . 
Example: The most important oligosaccharides are disaccharides like sucrose. 


Ci2tt20, + 10 —— > C6120, + C,H,,0, 


heat 


12. Describe sources of sucrose and starch. (LHR-I/II, MUL-I,SGD-I, DGK-I/11,SWL-I/) 
: Sucrose is found in sugar beet, sugar cane and fruits, while starch is found in cereal crops 
wheat, barley, maize, rice etc. 
13. How Disaccharides are Hydrolyzed to Monosaccharides? 
» (LHR-I/IL, FSD-I,DGK-1,SWL-I, MULT) © 
: The most important oligosaccharides are disaccharides like sucrose. 


Ans 
On hydrolysis, sucrose produces one unit of glucose and one unit of fructose. 
Dil. HCI 
CrzHe2011 + HO hear en CaFh20g. + Cott120, 


glucose fructose 


sucrose 


| 
; _ CH,OH, 
16. What are carbohydrates? Write names of three classes. 


-I/11,SGD-I/II,DGK-II,SWL-Il) _ 
inetCarbonydretes’”  (GUA/I, MUL-1/1,SGD-1/1,DGK-,SWL) 
Carbohydrates are macromolecules defined as poly hydroxy! aldehydes or ketones. 


_ They have general formula. C, (H,0), 


Example: Glucose (C,H,,0,) - *Sucrose (C,H O,) 
ge ‘Names of Classes: Monosaccharides, oligosaccharides and polysaccharides. 

17. Give the characteristics of disaccharides (any two). 

ery (LHR-1/1L,MUL-1, SGD-I DGCSWET 

Ans: i: Disaccharides are sweet in taste. ii. They-are easily soluble i in water. ; 

18. Give characteristics of oligosaccharides. \ 

7 (LHR-I/II, GUJ-I/II,FSD-1/I, MUL-I, SGD-II, DGK-I ;SWL-I) 

Ans: i. Disaccharides are white crystalline solids and sweet in taste. 

li. They are easily soluble in water. 

19.. Describe carbohydrates as source of energy. (FSD-I/II,MUL-I/II,SGD-I/II, DGK-II,SWL-II) 

' Ans: Our body uses carbohydrates in the form of glucose. Glucose is the only form of 
carbohydrates that is used directly by muscles for energy. It is important to note that brain 
needs glucose as an energy source, because it cannot use fat for this purpose. 

20. Define reducing sugar with example. (GUJ-I/II;,MUL-I/IL, SGD-I/II, DGK-II,SWL-II) | 

J Ans. Reducing Sugar: Monosaccharides are white crystalline solids. They are soluble in water 
and have sweet taste. They cannot be hydrolyzed. They are reducing in nature, therefore, 

__ these are called reducing sugars. 
Examples: Glucose 
21. Give an example of Disaacharide. How it is Hydrolyzed into Monosaccharideaas 
(SGD-I/II, DGK-II, SWL-IT) 
Ans. The most important oligosaccharides are disaccharides like sucrose. 
On hydrolysis, sucrose produces one unit of glucose and one unit of fructose. 
G,H.0,, + H,0O— + C.B,,0, +C.H,,0, 


250-300 °C 
sucrose heat glucose fructose 


he i bess Guers Paper (28 ; 


ey Which acid is present in apples? _ heh 
Ans: Malic acid is present in apples. 


40. Name the acids present In rancid butter and citrus fruits : ‘ 
ite (FSD-I/II, MUL-1/11 abe tr, | 


Ans: Butyric acid is present in rancid butter, While citric acid Is present in gibi fruits. 


41. Name the acids present in vinegar Calas citrus fruit. 
. Mi (GU3-1/I1,,MUL-I/II, Sabie DGK-II, Swill) 


Ans: Acetic acid is present in-vinegar while citric acid Is present in citrus fruit. 


42. Write formula of Caicium Hydroxide, Also describe its one use. 
(LHR-I/I,MUL-I, SGD-I /DGK-I/11,SWL-I/I1) 


Ans: Formula of Calcium pyardvidet Ca(OH), ee 
Use: Calcium hydroxide is used to make bleaching powder and to soften hard water. ae 


43. Write Spbhelte tod formula and use of Ammonium hydroxide, 
(GUJ- uaa at SGD- “17M, DGK-II ede 


Ans: Chemical rormuta: NHOH ’ 

Use of Ammonium hydroxide:lt is used to remove grease stains fron clothes. 

44. Write two preventions from hyperacidity. = (LHR-I) Butloramtreigh fei 

Ans: The best prevention from hyperacidity is: . 

i) Avoiding over-eating and staying away from fatty acids and spicy foods. 

ii) Simple and regular SoU: remaining in an upright position for about 45 minutes after 
taking a meal. 


45. Write any two chemical properties of bases: 
(LHR-I/11,GUJ-1/II, FSD- 4/tt, MUL-I,SGD-II, DGK-1,SWL-I) 


Ans: Chemical properties of Bases: 
(i) Bases react with acids to form salt and water. 


2hontH20,-—__>K.50,+2H,0 
(ii) Bases react with ammonium salt to liberate ammonia gas. 
NH,Cé£+NaQH ——> NaCé+NH, 1 +H,0 


46. Write down formulas of the following. 
(LHR-IL,GUJ-1/11,FSD-1, MUL-I/II,SGD-1/11, DGK-II, SWL-II) 


(a) Nitric acid (b) Phosphoric acid 
(c) Calcium Hydroxide (d) Aluminium Hydroxide 
to Compound | . | Chemical Formula 
(a) Nitric Acid . | HNO, 
(b) Phosphoric Acid Ce HPO, 
" (c) Calcium Hydroxide ~ Ca(Oh), 
(d) Aluminium Hydroxide Af(Oh), 


pH Scale > 


47. Asolution of HCI is 0.01M. What is its pH value? 


(GUJ-I/1I, ,MUL-I/I1,SGD-1/11, DGK-II /SWL-IT) ‘ 


Ans: Solution: Hydrochloric. acid Is a strong acid so It lonizes completely i.e. 
Ghee Cle 5 Ai. e \ 
sorlts solution contains 0.04 Ms HW ions Le. 107M 


‘ 


(LAR-1/I, MUL, $60: 0K SMEID Oe 


= aR eine Ate — 


rom 
By putting values of yy+ to Pa ai ts Sy a Pr 

ns in ahs 56 iv geprsiapile tod Ng 
pH= ~log 107. or ve equation : FP | hs ait 
_.pH=2.. 


-—« 48, ‘Why pure wa | 
ter is nota strong electrolyte? _ (LHR-1/I1, MUL-I, SGD-I pek-1/t, SWLI/M) 


Ans:Pure water is not a stron 
9 electrolyte becaui 
_ Called auto ionization or self lotto Ee etie es into fons in the process — 


49. Find out the pOH of 0.001M solution. of KOH. 
- (LHR- 1/1, GU)- -I/Il, FSD- 1, MUL-I /SGD-II, DGK-1 (SW) 


ve 


Ans: pH of 0.001. M KOH solution 
KOH (43) ——> K* (a4) + OH” 


(ey watt ena meek kage ee 


{OH] = — 0.001M 
pOH == - log [OH] 
_ log (0.001) = - log (1073) 
POH =-(-3)log10. 
=+3 log 10 (log 10=1) 
POH eee =-3 (1)s= 


50. Define pH scale. Write its range. (LHR-I,GU}-I/I1,FSD-I,MUL-1/11,SGD-1/11,DGK-,SWL-I) : 
Ans: pH scale:A scale is developed with the reference_of following equation according to the 
molar concentration of H+ ions that is called pH scale. It ranges for 0 to 14. . 


pH= - log [H*] : j 
51. What is the purpose of pH moter?! (FSD-I/II, MUL-I/II,SGD-1/II, DGK-II 'SWL-H) a 
‘Ans: The of a solution can be measured with a pH meter. Its electrode is ‘dipped into the 


solution and the meter shows the pH either on scale or digitally. It is.more reliable and 
..accurate method of measuring pH than Universal indicator paper. 


_52. Write the names of two indicators which are used in titration. — 
(SGD-1/1I,DGK-II, (SWL-II) 


Indicators used in titration are as 5 follows: 
i) _. ‘Methyl orange ii) - Phenolphthalein 


53. How pH ofa solution is measured by using universal indicator? 
{GUI- -1,FSD-1,DGK-I,SWL-I, MULT) 


Ans. Some indicators are used as mixtures. The mixture indicators give different colours at 
different pH values. Universal indicator paper is dipped in solution and its color is compared 
with standard chart to measures pH values: Such a mixed indicator Is called universal 


indicator or simply pH Indicator.- 


54. What is neutralization reaction? Write a che 


Ans: 


mical equation as well. 
(RWP-GI,DGK-GI,MTN-GI) 


A reaction between an acid and a base is called a neutralization 


duces a salt and water. 
~ HCl aay + NaOH.) —> NaCl.) +H ‘On 


— (LHR-T/IL, FSD-I, DGK-1, sacs MULTI) 
m the names of the metal and the acid. i 


Ans: Neutralization reaction: 
‘ ‘reaction. It pro 


ee Chemical equation: 
«55. hah are the salts named? 


4! raalt name — 


“THydrochioric acid (HCl) _._ [Sodium chloride (Nach) 


Sodium (Na) | 
|Potassium (K) |Nitric acide (HNO,) — Potassium nitrate (KNO)) 
oxide. 


56. - How salt! pre n of an acid and metallic 
i aha shoes Reha (SGD-1/II, DGK-II, SWL-II) : 


es Ans:Mosty t the Insoluble metallic oxides react with dilute acids to form salts and water. 
ee H,SO,+CuO ——» CuSO, +H,0 


Problems 


Problem 10.1: : 
(a) Whatare conjugate bases of each of the following? 


HS” ,H;,0*,H>,P0O;,HSOj,HF, CH,COOH, [AN(H20)¢ jr 
(b) Give the conjugate acids of the frowns | 


OH ,HCO3; , HPO? »CH;NH); Cco;7 CH,COOH 
(c) Which of the following behave both as ee acids and Bronsted pases? 


‘H,0,HCO3 Be Oe HPOs HS. . 


Solution: . pr ate e ck 
(a) ere) | Conjugate acids, 
| NG Soak Ae | ee ‘H,0 
HCO; | HCO, 


Han a 
| [encom Soa 3 30 a ar. 
|{AIG1,0),01"* 


(c) Bronsted acids, as well as, bases are: H,O, HCO, HS” 


Problem 10.2: A solution of Hydrochloric acid is 0.01M. What is its pH value? 
Solution: Hydrochloric acid Is a strong acid so it ionizes completely. That is, 


HCl——> H* + Cl- 
So, its solubon also contains 0.01 M H* Ions in the equation i. e., 10°°M 
pH =—log[H*] 
_ pH =~logf10"] 
: pH =2 
Problem 10.3: Find out the pH and pOH of 0,001M solution of KOH? 
Solution: Potassium hydroxide solution Is a strong base, It lonizes ote such that one mole 
of KOH gives one mole of OH Ions. 
KOH—>k°* 4: OH” 


can: peoene 


/ 


® Sulphuric acid is a strong dibasic acid. It lonizes completly and its one mole produces 2 2 
moles of hydrogen ions as Presented in equation. : ota ie 


HLSO > . 
Sine St) 2H", eQatSO A anit oa 
Therefore, 0.01M sulphuric acid will produce 2 x 0.91M hydrogen ions. i tay 


_ Hence; hydrogen ions concentration i [Sicsomenaal bs aula ie 


[H*]=2x10°M | Bie ee % 


pH.=-log [H]* 


pH = —log(2 x10) = ~(log2+1og107): . 
pH = —log2 — log10~ as—log10~ = 2) 
pH=2-log2 ss pH = 2-03 = 1.7 


. Solved Exercise - 


as 


3 


ay 4, 


: ‘(c) Be neutral 


(a) Contains lons | : eae 
_ (¢) Dissolves in water ee 
_(¢) forms crystals wh ic a es 


Multiple Choice Questions. 


A base isa substance which neutralizes an ocd: Which of these substances nota 
base? i . 


(a) Aqueous ammonia ~ Oa 2, (b) Sodium chloride 
(c) Sodium carbonate a, (d) Calcium oxide 
Lewis acid-base concept have the following characteristics except: (RWP-ID(ALP) 


(a) Formation of an adduct. a 
(b) Formation of a co-ordinate covalent bond. : . iad 


_ (©) Donation and acceptance of an electron palr 


(d) Donation and acceptance of a proton. 


| Acetic acid is used for: — . | ~ (RWP-I,BWP-I)(ALP) 
(a) Flavouring food ou Mea (b) Making explosives ) 
(c) Etching designs ©... (d)_ Cleaning metals 


A salt is not composed of: 


(a) A metallic cation . (b) Non-metallic anion. 
(c) An anion of base 


(d) An anidn of an acid 


If a liquid has a pH of 7 then It must: 
(a) 7 Baie ait odourless liquid ° m Freez at 0oC and bolls at 100°C. 
I (d) Be a solution containing water, 


ede didn ER ht, Sant F (b) Contains water of crystallization ae 


hich cond ley 


geek 


. 12, 


, 45: 


16. 


P17, 
18. 


19, 


20. 


(©) One of the salts produced Is insoluble 


\ “Up todae & Guess Parr [es | H ay 
7 produce the given products axcape ; | | 


with p ; 
age oes (b) Water’ == (@) Carbon dioxide = (d)_ Hydrogen ° 


in correct? | 
In the preparation of insoluble salts, which one of the facts is 


(b) Ions of both salts are exchanged ’ 
—(d) Both of the salts cp are insoluble 
' (SWL-I,DGK-I)(ALP) 


(a) Two soluble salts are mixed 


A reaction between an acid and a base produces: 


(a) Saltand water (b) Saltandgas (c) ‘Salt and an acid (d) Salt and a base 


The conjugate acid of HPO”, is: (MLT-1,SRG-I)(ALP) 
(a) POs mtb) a HPOre eae (Cc) HPO, a7 (d) H,PO, ( 
What is the pOH of a 0.02M Ca(OH),?- i | (MUT-1,GUIAI,DGK-II,FSD-1)(ALP) 
(a) 1698 —(b)._:1.397 M(cyei2.31 cee were x(d) 12.64 

Which one of the following species is not amphoteric? i ; ae 

(a) H,O  (b) NH, (©) HCO; (d). SO? 


_ The product of Lewis acid-base reaction is called adduct. The bond between the 
adduct specie is: 


(a) ionic ss ifs en? (D) covalent 
(c) metallic: Nah (d): co-ordinat covalent 
The water of crystallizaiton i is responsible for the: 
(a) Melting points of crystals mee (Di) Boilling points of eee 
(c) Shapes of crystals ok (d) Transition points of crystals 
You want to dry a gas which one of the following salts you will use: 
(a) CaCl, (b) NaCl ec) CaO_ -(d ajeN a7SiO3, 


Ferric hydroxide 1e e(OH); is precipitated out of solution when aqueous sodium. 
hydroxide solution is added to ferric chloride (FeCl,) , 


Eel y) aR 3NaOH(aq) —————— PEG 3 3NaCl,4) 
Colour of the precipitate j is: 


(a) white (b). blue (c) . ‘dirty green © | _(d) brown 
- Which ion is the conjugate base of sulphuric acid? 

(a) SO”, (pb) S? fog S)asO 7 (a) BRO 
Which one of the following is a Lewis base? 

(a) NH, (b) BE, (c) Ht (d) AICI, 


According to the Lewis concept, acid is 
(a) Donate a proton 
(c) Accept a proton | 


@ substance which can; 
(b) Donate a pair of electron 
(d) Accept a Palr of electron 


Given Kw = eH] [on- ]=1x107!4 -at25°C; 
What is the concentration of y+ in pure water at 
(a) 1x1077 moldm™~ 


() 1x107!4moldm™? 


25°C? 
(6) 1«10’moldm=3 
(d) J x io'4 mol] dm73 


-. (a) pH value greater than 7, . 


| \ UpToDate & Guess Papers C33.) 


|  *. Short Questions 
1. Name the common house hold substances having. 


“Ans. (i) Mint. 3. (ii) Milk of magnesia Mg(Ct ) 
(ili) Caustic soda NaOH. Mie tees oo 


(b) . pH value jess than 7, 


Ans. (i) . Potatoes nee (ii) Sour Milk (Lactic acid) 
me, {ll Apple (Malic acid) #eR@ 9 uli ee x4 ? 

(c} pH vaiue equal to 7. Be : 7 | 

Ans. (i) Water H20 (i). Table salt solution - NaCl 
(iii) _ Calcium chlorideCaClop .- bg Ni nae : 

2 Define a base and explain ail alkalies are bases, but all bases are not alkalies. 


‘Ans. According to different acid-base theories, Base is a substance that has capacity to release - 
OF” ions in aquous solution, accept a proton and donate electron pair. While the term alkali 
is specificaily limited to its capacity of releasing OH" ions in aquous-solution, acting as a 
soluble base. Sc on basis of above mentioned facts, it can be conciuded that all alkalies are — 
bases but ail bases are not alkalies. Smee 4a | 
For example: As all alkalies are bases, so NaOH (alkali) acts also as a base and gives OH™ 
ions in aquous solution. While all the bases are not alkalies. i | 
e@ 
R “A-R (ether) senate . 
which meets criteria of base by donating electron pair or accepting proton is not an alkali as: 
‘ it is. not water soluble and does not give OH- in aquous solution. : 
3. Define Bronsted-Lowry base and expiain with an example that water is a 
Bronsted-Lowry base. uece ; . 
Ans. According to Bronsted-Lowry a base is a substance that can accept-.a proton from another 


substance. A ate ' 
When HCl is dissolved in water, H7O acts as a base as it accepts proton from HCl to form 
hydronium ion. 
HC1+H,O0 === PEO. Cls ; : 

So, HCl is an acid as it donates a proton, where as H20 Is a base as it accepts a proton. 

4. How can you justify that Bronsted-Lowry concept of acid and base'is 

applicable to non-aqueous solutions? | 

Ans. According to Bonsted-Lowry a base is a substance that can accept a proton (Ht) from 
another substance while an acid is a substance that can donate a proton (H*) to another 


substance. eal | ; sah, 
The compounds which have H+ ions also acts as acid In addition to water e.g., HCI while 
the compound which has no OH" ions also act as base e.g., NH3 acts as a base according to 


Bronsted-Lowry concept as it can accept a proton. Its basic nature is not dependent upon 
vide, For this there is no need of aqueous 


-aquous medium as it has no OH" fons to pro 
: d that Bronsted-Lowry concept of acid and 


~ solution or aqueous medium. So it can: be sal 


_ base is applicable to non aqueous medium. Me pth oF 
5. Which kind of bond forms between a Lewis acid and a base? 


Ans. A bond which is formed in Lewis acid and a Lewis base Is co-ordinate covalent bond. _ 


._ Ans. 


il. 


_ According to Lewis, acid is a substance wh 


(SWL-I)(ALP) 


electron deficient due to Its empty orbital. So It can accept a pair of electron to gg = oe 


valence shell. - re 
Name two acids used In the manufacturing of fertilizers. | 
Sulphuric acid H,SO, and Nitric acid HNO, are used in the prepartion of fertilizers. 


Define pH. What is the pH of pure water? (BWP-I,MLT-I, FSD-1)(ALP) 


_ pH is the negative logarithm of molar concentration of the hydrogen ions. 


pH =—log[H*] The pH of pure water is 7. | 
How many times a solution of pH 1 will be stronger than that of a solution having 
pH2? | | 7 (BWR-ITLHR-I)(ALP) | 
A solution of pH 1 has 10times higher concentration of [H+] than that of a solution of pH 2. 
Define the following: ae a 
i. . Normal salt : ii. . Basic salt 


Normal Salt: | | | : | 
A salt formed by the total replacement of ionizable jap ions of an.acid by a positive metal 


ion or. NH; ions is called normal or neutral salt. These salts are neutral to litmus, that is, . 


HCliaq) - KOH (ag) SaaS ey ao 02) Bete ee 
Basic Salts: Basic salts are formed by the incomplete neutralizaiton of a polyhydroxy 
base by an acid. sare . ae 
-£Zn(OH), +HNO, ——> Zn(OH)NO, +H,O 

Na7SO, isa neutral salt while Na,HSO, is an acidic salt, Justify. 

Na,SO, is a salt formed by the total replacemenet of ‘ionized H™ ions of an acid by a 
positive metal ion. Therefore it is called normal salt. 35) 
NaHSO, is a acidic salt because itis formed by partial replacement of-a replaceable 
ions of an acid by a Positive metal ion. ‘This is the reason it is a acidic salt, ; a 

Give a few characteristic properties of salts. 

Characteristic properties of salts: 
Salts are ionic compounds found in Crystalline form. 
They have high melting and boiling points. 


Most of the salts contain water of crystallization which is responsible for the shape of the 


crystals. For example, Copper sulphate CuSO4. 5H20 has 5 water of crystallization. 
Salts are neutral compounds, : 


How the soluble salts are recovered from water? 
Soluble salts are often prepared in 
crystallization process. 

How are the insoluble salts prepared? 
Preparation of insoluble salts: ¥ 
In this method, usually solutions of solub 
lonic radicals (i.e., metallic radicals) take 
is insoluble and the other is soluble. The 


water. And they are recovered by evaporation or 


le salts are mixed, During the reaction exchange of 


Insoluble salt precipitates (solidify in solution). 


AgNO (aq) ap NaCl ag) Se? AgCl.) =f NaNO4(4q) 
NagCO3(aq) + CUSO4(aq)—> CuO 75+ Na SO;7,, 


ich can accept a pair of ‘electrons. H+ isan 


S place to produce two new Salts. One of the salts — 


= 
aed 


= SEL ee ee 


= als 


grinds i Seek pec} arise 
| ie ae 

; . Wht & oF 

i. Vineg i, Ant sting 1M, Citrus fruit lv. Sour milk 

haceticadd =i. Formic acid il, Citric acid Iv, Lactic acid 

. How can justfiy that Pb (Pb(OH)NO tsa basic salt? 


ee ~, Pb(OH)NO; is a basic salt as:- compil 
—‘Trhas replaceable hydroxide ion which aives clue about basic sait. , jam 
| @  tundergoes neutralization process by reaction with ack. Ms 


_ Pb(OH)NO, + KOH ——>Pb(NO,), +H,0 . , el Ka Fae 


48, You are in a need of an acidic salt. How can you prepare it? — -) 
Ans. Acidic saits are formed by partial replacement of a replaceable H* ions by a positive metal | 
jon. | 


Si 


f _ +H,SO,+KOH——>KHSO, + H,0 
20. Which salt is used to prepare plaster of paris? 


ns. Caicium sulphate (CaSO,.2H,0) is used to prepare plaster of Paris. 


Extensive Questions 


i. Define pH. Write is three uses. [RWP-GI-21][MTN-GH-21](BWP-GE- 22M} 
Ans. pH Scale: 
: Concentration of hydrogen ion [H*] in pure water Is the basis for the pH scale. 
pH = —log[H* ] 
Uses of pH: 


@ pH is used to determine acidic or basic nature of solution. 
(i) pit is used to produce medicines, culture at a microbiologica 
i) ap is used to prepare solutions of require concentration necessary for certain biological 


| particular concentration of H* 


2 Define salt explain with examples how soluble salts are prapared and Also write 
| the characteristics of salts. ([DGK-GII-21]{SWL-2 L](MTN-GE21 ALP) 


. Salts: Salts are jonic compouns generally formed by the neutralization of an acid with a 


base. For example NaCl and KNO,. 
Salts are made up of positive lons (cations) and negative lons (anions), A cation is metallic 
"and derived from a base, therefore, It is called basic radical. An anion is derived from acids — 


ra - ! partons it is called acid radical. aa 


istic properties of salts: . lites : 
alts are ionic compound . (il) They are found in crystalline pei ees 
ey have high Melting and boiling points. | 4 nest er: 


are peutral compounds. bie haye equal nymber of rota thd aad 
ty 


F 
o 
7 lo 
¢ 2 
aa 
-— ae y aa) - 
: _—* ad . 


~ 


ar < 
ia 


OF 


Preparation of Soluble Salts: 


: displacement method) 
B action of an acid and a metal: (Direct 
ete ek displacement method In which hydrogen ion of acid is tages he: a 1 reactive 


| ~ metal.Such as calcium, magnesium, Zinc and Iron, e.g. 


(ii) 
ill 


3 . 
Ans. 


2HCl|(aq) + Mg.) ——> MeCla(aqy a H9(g) acme : 


By the reaction of an acid and a base: (Neutralization method): 


Tt is a neutralization reaction in which acid and base react to peorilice a salt and water. 
HNO,,,) + KOK (a) ——> KNO,;,,) + H,0, Dy 


By the reaction of an acid and metallic oxide: | 
Mosity the insoluble metallic oxides react with dilute acids to form salt and water. 


HySOx(ag) + CUO(aqg) | —— CuSO gfag) + H20( 
Explain the lewis concepts of acids and bases. fick encase 
Lewis Acid: 


An Acid is a substance (molecule or ion) RICH" can eer épt a pair of electrons! 


Lewis Base: A base is a substance: (molecule or jon) which can donate a pair of electrons. 
For example: Cl’ , OH , H, On NH, 
Example:- For example a reaction between ammonia (NH3) and Boron trifluoride takes place by 


(ii) 


Characteristics of Newie acids: 


(i) 


(ii) 


_ tendency to accept electrons. While the cations like H* 


Characteristics of Lewis bases: 


ye 


(ii) 


donating an electron pair of ammonia and accepting that electron pair by boron trifluoride, 


: ae 
seo Votre He sks OH 
$e x B se No H = SF x Be ENxe H —— > SFe 5 B<—iNxoH 
ee x x eo & x . § . 
pe ee a Ts ee 8 Fe) See 
ee oe : : Ss ee ; 


_ When H* and - ee react together they form NH+ in this reaction NH_ is a base and 
H* act as acid. 


- 


ee leas 
~H—Nee a ea 

I I 

H H 


Molecules in which the central atom has 
the central atom has only six electrons 
pair. 


incomplete octet. For example, in ‘BE, AICl3, FeCl3, - 
around it, therefore, these can accept an electron 


Simple cations can act as Lewis acids. All cations act as Lewis acids since they are deficient 


in electrons. However, cations such as Na*,K*, Ca? ions, etc, have very little 


, Ag” ions, etc, have a greater 
electron accepting tendency therefore, act as Lewis acids, 


ae species having at least one hte pair of electrons. For earner ammonia amines, 
cohols etc., act’as Lewis bases because they contain a lone pair of electrons: 


ae es 


Negatively charged s éc| i kee. , prere | 
as Lewis bases: ? ; Pees Of seniors: eb example, chloride, cyanide: hydroxide ions, etc. 


ANE Cr ‘OH ete. 


a 2 Describe Arrhenius concept ae and based, Give examples." (OOCCmmnG Br 
Gans. Ar thenius concept of acids: ses, Give examples. [DGK GI. 21](ALP) , 
. Acid is a substance which kdcaker i 


n aqueous solutions to give hvarooe rong: 

- Water > 

ACL, of 
(aq) H 


(aq) t Moa) | 
Base is a substance aoe dissociates in aqueous solution to give py rerine ions. 


NaOH age Na* taq) + OH" 
Limitation of Arrhenius Concept: 


(i) This concept is applicable only in aqueous medium and does not explain nature of acids and - 
bases in non-aqueous medium. 
(il) According to this concept, acids and bases are only those compounds which contain 
~ hydrogen (H*) and hydroxyl (OH-) ions, respectively. It can not explain the nature of 
_ compounds like CO2, NH3 etc, which are acid and bases, respectively. 
5. Define acid and base according to Bronsted-Lowed concept and justify with 
examples that water is an amphoteric alata bc [GUJ-GI-21][RWP-GII- 21](ALP) 
Ans. Bronsted-Lowry concept: 
~ [n.1923, the Danish chemist Bronsted and the English ‘chemist Lowery independently 
presented their theories a acids, bases on the basis of POE 


(aq) 


‘Acid: 
. According to Bronsted-Lowry concept "An Acid is a =upetance (molecule or ion) that can 
donate a proton (H+) to another substance. For example HCI, HNO, and Oa, COOH . 
Base: | ; : 

A base is a substance that can-accept a proton (H*) from another substarice. 


‘For example HO and NA;. } Eira 

Exaples: | ; : 
a Ye i 

HCK aq) +H 20 (aq) = H30 (aq). Sts Cl (aq) 
HO) + NEG (aq) = Se NH 4 (aq) ae OH — (aq) 


. Conjugate Acid: Conjugate acid is a species formed by acceptance of a proton (HH) by a base. 
Conjugate base: Conjugate base is a species formed when an. acid donates a proton. OH is 


conjugate base of acid HO. | . 
BEN eg) + 20 (aq) F130" (aq) - = Clad) 
Numericals 


1. — Calculate the pH and pOH of 0.2MH,SO, ? 
Solution: Sulphuric acid is a strong acid. It ionized completely. Its 1 mole produce two H* ions. 


As shown in balanced chemical equation. 
H,SO, ——— 2H" +SO% 


If the H,SO, is 0.2M, then the concentration of H* as. 
H,SO, —>2H* +SO7% 


[H,SO,]=0.2M 
[H*]= 20.2 =0.4M =4x10"M 
pH =—log[H"] 


, | pH =—log[4x10"] | 


“pHl= let ~(1logl0. 


. =-0.6+1= 0.4 Pay ar. i 5. ‘s 
: We hth sake = oH + pOH 14 ; . 

| —pOH =14— pH. 

; : -pOH =14~ 64=13.6°% 
Mie lh Calculate the pH of 0.1. M KOH?. 3 
Solution: 


First: of ail we fave to find « out the POH value of 0.1. MoKOH. KOH is a onder base. te 


ionized completely and produce one mole. of KOH produce 1 Whole of. ions as. 
From balanced chemical equation: 


KOH —=K*+0H-. 


So, 0.1 mele of KOH produce 0.1° MOH- fons are produced. 


[OH- j= 0.1M or 107M » 
We know that 


pOH=-logiOH"]. 
pOH =—log[i0™] 
pOH = LR att 
Now find out the value of pH as. 
-pH+ pOH = 14. 
. pH= 14- -pOH 
pH = = i4— i 
~ pH =13 


PH=13) | 


Calculate the pOH of 0.004 MHNO, > 
Solution: First of we have to find out the PH of HNOS., 


Nitric acid Is a strong acid. It lonized completely. One mole of HNO3 produce one mole of 
ions. As shown in balanced chemical. equation, , 


_ HNO, == HH‘ + NO; 
As. [H*]=0. oosmioras10 °M 
pH = ~log[H*] 
= -log(4x 107) 
(log 4 +1og107*) 
—=—log4—log107 
=—log443 
mes, 
gee 3= 0.602 
pH = 0.398 


3. 


> 


’ 
—N 
_ 
lku 


pOH =-logi0.ong; 
pOH = +2.398 » Beeaen Fe 
pOH = 2.4 


Now find out the value of pOH as pH + poH=4 | 


pOH = 14-pH : 
_ pOH = 14— 2.398 
pOH = 11.602 
Complete the following table 


LoS to 
— 
— 
Nea — 


iy | 0.020MBa(OH), 
@w] conor HOI, | sxio* | — | ssa) tose 
@] ossmnon | — | ssaot | ame | 026 


This table is completed on the basis of following calculations: 


Solution: 
(I); 0.15 MHI. 
ny ——— HI” 
0.15 hydrogen lodide (HI) release one Ht jon as... 
(H+] =1% 0.15 or 
H* = 15.x 10°¢ 
pH = -log(i5 x 10°) 
’. pH = 0.82 
pOH + pH = 14 3 ’ 
pOH = 14 - 0.82 
pOH = 13.12 
(il) 0,040 M KOH ne 
KOH is a strong base which can lonize completely. 
as shown in balanced chemical equation: | 


KOH (ag) po Ratracy + OE (aq) 
OH” = 1 x 0.040 . o- 
OH" = 4.0 x 107 
pOH = -log(4.0 x 10-2) 
pOH = 1.40 


pOH + pH = 14 
pH =14-pOH= 14-1.40= 12.60. . 


One mole of KOH produces one OH Ion 


(li) 0.020 M Ba(OH)2 lg te rf 


Ba40n)> —— Bat + 20H 
Ba (OH)> releases two OH" lons as shown In equation 


OH = 2 x 0.020 . fi. 


Psowton [OR] | 10 Or 


wip] oossmcwom, | — | aoe 


(iv) 


(vy) 


(vi) 


. (vii) 


pOH = -log(OH") 
~ pOH = -log(4 x 10°2) 
_ pOH = 1.40 
-PH+pOH = 14 
pH = 14-pOH = 14- 1.40 = 12.6 


0.00030 M HClO, | 
HCI04 releases one H* jon as: 


Hine Lox 3; 0 x 104 


H+ = 3.0 x 104 
pH = -log[H*] yy Sey 
pH = -log[3.0 x 10-4) . 
pH = 3.52 - 
_ POH + pH = 14 
~pOH = 14 - pH 
pH = 14 - 3.52 = 10.48 
0.55 M NaOH © 


NaOH ——> Nat Ol: 
NaOH releases one (OH™ ) ion as: 


-— OH =1 0.55 2 
[OH"] = 55.0 x 1072 
~ pOH = -log[OH"] 
POH = -log(55.0 x 1072) 
-pOH = 0.26 | . ui ao 
pH + pOH = 14 


PH =14- pOH- 
pH =14-0.26 
_ pH = 13.74 
0.050 M HCl. 
HC) ——— Ht +c 
HCl releases one OHT ion as... 


H+ = 1x 0.055 
H+ = 55-x 10°3 | 
pH = -log[55 x 103] = = 1.26 
PH + pOH = 14 
pH+pOH=14 
POH = 14- pH 
pOH = 14 - 1.26 
pH = 12.74 
0.055 M Ca(OH) r 


~Ca(OH)2 —— Cat + 2CH- 

Ca(OH)2 releases two (OH’) ions as.. 
OH" = 2 x 0.055 . 
OH” =0.11 — or: 11 x 10°2 
pOH = -log[11 x 10°] 
-_pOH = 0.96 

pH + pOH = 14 

pH=14-pOH 
pH = 14 - 0.96 = 13.04 
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MCQ's 
i. Whatis the spelen lp formils for Butane a 

(LHR-II,GUD-1/11, FSD-1 |MUL-1/II,SGD-1/11, DGK-II (SWL-11) 


: (A) C,H, mt © Cig (©) C,H (dD) Cas 
2, Formula of Acetaldehyde is: go og AUR, a . _ (BWP-I) 
. x i 7 . u 
(A) CH3-CH20H (B) CH3-C-OH = (C) CH3-C-H (D) H-C-H 
. 3, Whatis the formula of Octance? __ a nS | (GUI-T) 


(4) C3Hs 3: (B) CaHie © (©C) Ghis | (D) CsH20 


-- 2014 - 2020 } 


Organic Compounds 


4. .The example of hetrocyclic compoundis: _ SHA - [SGD-ILMTN-1LFSD-ILDGK-Il] 
(A) benzene (B) hexane ; (C) Sede 2 5(0) Eynidinie 

5. Benzene ring is'an exmaple of: 

. (LHR-I/II, GUJ- -I/II, FSD-I/II, MUL-I,SGD-II, DGK-I, SWL-I) 

(A) Alicyclic compound a ek : (B) Aromatic cempound 
(C) Heterocyclic compound . (D) Straight r jain 

6. The formula of Pentane is: | (LHR-II, GUJ-1/I1,FSF i,MUL-I/II,SGD- “1/1, DGK-II /SWLI) : 
(A) CsHy2 (B)CsHigp (C) CsHg (D) CsHy, 

7. The Formula of Decane is: (FSD-I/II,MUL-I/II,SGD-I/I1, DGK-I, SWL-II) 


(A) CyoH29 (B). CigHa2 ~ ~~ (C) CioHs © (D) CioHie ; 
8. All known organic compounds have been broadly divided into categories 
depending upon their carbon skeleton: ~ (SGD-1/I,DGK-II SWI) 


(A) 1» (B) 2s (C)3 t(D) 
9. Open chain compounds also called: (GU3-I/I1,,MUL-I/11,SGD-1/11, DGK-II,SWL-Il) 
~ (A) Acyclic (B) Cyclic | (C) Covalent (D): Ionic 
10. Open chain compounds are those in which the end carbon atoms are _____: 
(SGD-I/II, DGK-II, SWL-Il) 
(A) Joined (B) One line (C) Two line (D) not joined 
11.— Open chain compounds aiso called: (GUJ-I/II,,MUL-I/I1,SGD-I/II, DGK-II,SWL-T1) 
_ (A) Aliphatic: (B) Cyclic (C) Covalent (D) Ionic 
12. Cyclic compounds are divided into: (GUI-I,FSD-1,DGK-1, SWL-L, MULTI) 
{Ay (B) 2 (C) 3 (D) 4 | 
13. Homocyclic compounds are devided into: (LHR-I/II, FSD-I, DGK-I,SWL-I, MUL-II) 
(A) 2 (B) 4 | (C) © (D) 8 


14, Cyclobutane is an example of: (GU3-I/I1,, MUL-I/II,SGD-I/1I, DGK-II,SWL-I!) 
(A) -Alicyclic (B) Hetgpcins © Aromatic compounds (D) Covalent 


ae ‘ 18. 


io $15 


aln one o or ork atoms ‘other than. tha f ce 
ae a — (SGD-1/11,! DGK-II, I 


@) very ~ (C) Aromatic compounds (D) Covaler nt 


How many percent of natural gas is consisted of. 


* (GUI-MTNAI, DOK Swen 
@ Reo (B) 83% (C) 84% (D) 85% ‘2 
Wood contains the amount of carbon: ——_{LHR-ILRWP-ILSGD-I.MTN-1, FSD-IL SWLA 
(A) 40% |  (B) 50% =~ . (C) 60% Sell) TALE a 4 
Main component of Natural Gas is: ~ GUI-TLESD-ILDGK-LMTN-I BWP] 
- (A) Methane - (B) Propane ; (C) Butane (D) Propyne oa tan 4 
‘Uses of Organic Compounds _ | 


Aikanes and Alkyl Radicals | 


Functional Groups 


Functional Groups Test 


Formula of alkyl radical is: ae | * [MTN-IDGK-I/ILFSD-I]] 


(A)CoH n+. (B) CnHyn. ~ (C)CMA gay) (D) CnH 2,1 4 
Organic compounds are divided into groups. of compounds having similar : 
chemical properties. This group is known as: ie (SGD-I/1I,DGK-II eSWL-ID)~ 
_- (A) Organic series - y (B) saturated compound . 
(©) Homologous series . - (D) Hetrologous series 
The general formula of alkane is: . nalts (LHR-I/II, MUL-I,SGD-I,DGK-I/11,SWL-I/I1) 
(A) SnHane (B) CoHons (C) SnHon — (D) SpHan-2 
The general formula of alkene is: (LHR-I/II,GU9-1/11, FSD-I/1I, MUL-I,SGD-II, DGK-I,SWL-I) 
(A) C,H.,..2 3 (B) CLA ona (C) C,H, (D) CHon-2 
‘The general formula of alkynes Ist (LHR-I,GU)-I/11, FSD-I, MUL-1/II,SGD-1/IL, DGK-I1,SWL-Il) 
(A) CaHen.2 (B) C,H, ,,4 (6) Catan 1% (D). C,H 
Which one is carboxylic aro RE, (LHR-I/II, MUL-I,SGD-I,DGK-I/1I,SWL-I/1) 
\ 0 0. : 0 
(ACO *. B 
Sa ~COH | * © rc.on )..Csi9 


i Class formula of primary alcohol Is: 


7 Fa Functional group of (sesh ist 


(LHR-1/11,FSD-1,DGK-1 SWL-1, Mula ; 


Ry ' 
(wy R- -CH, ; BOF (e) acton oREOH 3 0) R- on Ro 


(am, mam SGD-I/1, DGK-II, svin 
(C) C-0-C (OD) OH asa E 


3g. Which one of ay iS 
Be re ae cone compounds Is ketone? ($60-/1,06K-1,SWL ) 
; (8) (CH;),CO_ (©) (CH,),NH (0) (CH), CHCL 


_ 29, Class formula of te | 
: Zo. pi rtlary ppl is: ~_ (LHR-I/11, MUL-1,SGD-1,DGK-1/11, Sw) 
30. Test for unsaturation iss et (GUJ-I,FSD-I, DGK-I is. 
(A) “Sodium metal test _ (B): Baeyer's test pBrieMahocdbl ip 
meacromine test: | (D) Ester test 


' Answers 
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~ Short uestions 
i. Define structural formula. - (BWP-GI,SWL-GII,GUJ-GI,GH,MTN-GI) 
Ans: Structural Formula: Structural formula of a compound represents the exact arrangement . 
of the different atoms of various elements present in a molecule of a substance. 
Example: . 


n- Butane . 
(DGK-GI,SGD-GI,DGK-GI) 


2. Define organic chemistry. 
he study of hydrocarbons and their derivatives is — 


Ans: The branch of chemistry which deals with 
known as organic chemistry. ie 
3. Define condensed formula with an example. (LHR-1/IJ, MUL-I;SGD-II, DGK-I/11,SWL-I/11) 


_ Ans: Condensed formula: The formula that indicates the groups of atoms joined together to 
each carbon atom in a straight chain or a branched chain Is called the condensed formula. 


_ Example: Butane CH,(CH,), CH; 


4. Define molecular iormouls and write the formula of hexane. 


(GUJ- Apt SGD-I/1], DGK-H, SWL-I) 


Ans. Molecular Formula: } 
The formula which repesents the actual number of atoms In one molecule of organic 


compound Is called molecular formula. 
Example: Molecular formula of butane Is Cio: 


| 5. What are Aromatic Compounds? Give an example. 


(FSD-GI,II,MTN-GIL,SDG-GI, DGK-GI,BWP-GII) . 


Ans: Aromatic compounds: These organic compounds contain at least one benzene ring in 
their molecule. A benzene ring Is made up of six carbon atoms with three alternating double 


bonds. They are called aromatic because of aroma OF smell they have. 


For example: _ : 
Sr Bh Benzene Naphthalene 


| . in cempounds? Give an example. : 
; cia ae a Hn " (LHR-I/I, GU)-I/II,FSD-I/II, MUL-I, SGD-II,DGK-I /SWL-I) 


Ans: Closed chain « or cyclic compounds: Closed chain or cyclic compounds contain one or © 
more closed chains, ie the'carbon atoms at the end of the chain are not free. 
lis . 


Benzene ; 

7. Define open chain or Pacyellé compounds. (GU3-I/II,, MUL-I/II, SGD-1/II, DGK-II, SWL-II) 

- Ans: .Open chain or acyclic compounds: ' . . 
These compounds contain open chains of carbon atoms in their molecules. 
Exampies: H.C — CH, - CH, — CH; 
Straight chain (n- Butane) . 

8. Write any two properties of homologous s: series. 
= (FSD-I/II,MUL-I/II,SGD-I/II, DGK-II ;SWL-ID) - 

Ans: 

I. All members of a series have same functional group and same chemical properties. 


ii. Successive members of the series differ by one unit of Tene and 14 units. in their. 
relatives molecular mass. 


9. What is ester linkage? write formula of ethyl acetate. 
q (BWP-I,LHR-I/II,MUL-I,SGD-I /DGK-I/II,SWL-I/II) 
Ans: Ester Linkage: Organic compounds consisting of RCOOR’ functional group are called 


O 
esters. Their general formula is II - .R and R’are alkyl groups. 
g ; R-C-OR’ | kyl group 


j o>. | ll = 
Formula of Bary" acetate: H3C-C TOCZH; | 


. Ethy| acetate 
10. Whatis alcoholic functional group. Give examples .. (LHR-GI,RWP-GI SWL-GI) 


Ans: Alcoholic Functional Group: The functional group of alcohol is -OH, their general formula 
is ROH. Where R is an alkyl group. 


For example CH,OH (Methyl alcohol) 


11. pive formulae of # Formaldehyde and Acetaldehyde. - 
(LHR-1/II, MUL-I,SGD- “4/tt, DGK-I/II, SWL-I/II) 


Ans: - 
r rat O 
H,C-C-H eae 
Acetaldehyde | 


Formaldehyde 


12 Write: down ne dot and cross formula of propane aid n -aULaal 
is 2a ae as . _ (FSD-IL, DGK-I, U1. 


- | 

ame sh got, ot y Hx Cex Gax Clix Cx 
| x Mi gree WMP: 
HA Solte Wek 
Propane sous q iis _ n-Butane 


43. Give two examples of open chain organic compounds. (MTN-IL,FSD-II,DGK-I, SWL-IGUI-1] 
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Classification of Organic Compounds 


Ans: Ethane, Propane 


14. What is Flectrchicc or Dot and Cross formula? : 
(LHR- 1/11,GUJ-1/11, FSD- “/M, MUL-I, SGD- 1I,DGK-I, /SWLI) 


Ans: A formula that shows all the shared as well as the unshared electrons by dot (.) or cross (x) 


is called an electronic formula. 


4H HH H H.H H 
pics ia pct aaa 
Hx eCx Cx ¢ Ce xH ot HxeCx exe CeoxCe xi 
HH H HH HE 


15. Give the condensed and structural formulas of C is We 
_ (LHR-I, GUJ-1/II, FSD-I,MUL-I/II, SGD- -Y/Il, DEK, SWL- Tl) 


Ans. Condensed formulae of C,Hi. 7 f H sC(CH. 2)sCH, 


Ctructural formulas of C,Hi. : 


Propane and n- -Butane. 


16. Write down the pot and Cross Formula of 
. (LHR-I/1,MUL-1,SGD-I, DGK-I/IL,SWL-I/ID) 


Ans. 
Hart 
x x 


HxeGx Cx Cex Ce XH 


H 

x 

Exe Cx x x Xia X 
‘s He Bake 


propane n-Butane 
Also write Dot and Cross Formula of Propane. 


17. Define Dot and Cross Formula. 
: . (LHR-I/11, FSD- I, DGK-I, SWL-I, MUL-II) 


red as. well as the unshared electrons by dot (.) or cross {ngs 


Ans. A formula that shows all the sha 


pa 8. What are heterocyatc compounds? Give two axamples! ; 


noe Be iss 


he Wank see bs ght Ss (LHR-GII, SGD-GI, FSD-GI, Al DGK-Gir, MTN-G1 an 
is: : Ans: “Cyclic Eoinpounds that contain ¢ one or more atoms other than that of corporis: gos in ties a 
- tings are called peo compounds, hans ae pis fe | al 


Example: ae 


~ 


+e 


_ Pyridine 


barra se Thiophene i | a 
is. Why Pee 5 called aromatic compound. ° 


Ans: Benzene i is called aromatic compound because of aroma or smell it has, Organic. compounds 


that contain at least one benzene ring are called aromatic compounds. In pen benzene 
: Sie is made up six x carbon atoms with three alternating double bonds. 


(GUL, FSD-I, DGK-I, SWLl MULT 


benzene . 

Write down two: Properties of Naphthalene, (GU3- 17, MUL soon, DGK-II SWE) 
Ars: Properties of Naphthalene: 

{i} — Naphthalene is called aromatic compound becau 

' (il). - It contains benzene ring in its molecule, 

(ill) As itis Organic compound with high perc 


20. 
se of aroma or smell it has. 
$9 it is called benzenoid compound. 


entage of carbon, it is oe eraly combustible, 
What are Alicyclic compounds? Give an example, 


ar - -(FSD-I/II *MUL-I/II /SGD-I/H, DGK-II WLI) . 
en. Alicyclic compounds: Carbocyclic compounds which do not have benzene ring in their 


21. 


molecules are called guyalle or °F non-Penzenold compounds. 
/ Teel gee ; 
f CH, —_cy, Lon TESS 
m HE : i ae 
; - CH,————cH, put | CH . ae 
aaa j ¢ ; CH, ‘ | 
é _ Cyclobutane’ Cyclohexane ve 4 
22 


- Write a Wy two names of aromatic Compounds. (LHR-/1, MUL-1,SGD-1,D6K-1/1,SWLel/I = 
ALN = i i : OS a 


x = See Se ‘ i 
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Sources of Organic Compounds 
_Uses of Organic Compounds — 
Alkanes and Alkyl Radicals 


Functional Groups | 
Functional Groups Test 


— 2B Bucs snort ese SONS, )  {LHR-U,GUJ-LFSD-I,DGK-I,SWL-INT] 
Ans. Coke is 98% carbon. It is left behind residue of coal. When coal is subjected to destructive : 

- distillation, it loses all its volatile components and leaves behind a solid residue called coke. 
It is mainly used as a reducing agent in the extraction of metals especially iron. It is also 


__used as fuel. ; | | i 
24. Writeuseofcoalgas. . | they es ee ec ee [FSD-ILDGK-,SWL-I] 
Ans. Coal gas is mainly used as fuel in industries. = pT Ts alk Wie Brier 
25. What is meant by destructive distillation? — ra [DGK-I,MIN-LSGD-IIL,BWP-I] 


Ans. The.strong heating of coal in the absence of air is called destructive distillation. 
26. How coal is formed? nierie aie ES _ [BWP-I,MTN-ILSWL-I,DGK-I] 
Ans. Coal is formed by the decomposition of dead plants buriéd under the Earth’s crust millions 
<5 of years ago. Conversion of wood into coal is called carbonization. It is very slow 
_ bio-chemical process. It takes place in the absence of air under high pressure and high’ 
temperature over a long period of time (about 500 millions of years). Wood contains about 
40% carbon so depending upon the extent of carbonization process, four types of coal are 
formed. ara shee : 
27. Write down two uses of organic compounds. . ‘i [DGK-I,MTN-I,GU-UT] 
‘Ans. i. Uses as Clothing: All types of clothing (we wear, we use as bed sheets etc.) are made 
up of natural fibres (cotton, silk and wool, etc.) and synthetic fibres (nylon, Dacron and 
acrylic etc.) all these are organic compounds. g * 
li. The fuel we use for automobiles and domestic pu 3S 
____ these are called fossil fuels. All of these are organic compounds. ee 
28. How are alkyl radicals formed? Explain with an example. (SGD-GI,FSD-GI, LHR-GI) 
Ans: Formation of Alkyl Radicals: Alky! ‘radicals are derivatives of alkanes. They are formed 
by the rernoval of one of the hydrogen atoms of an alkane and are represented by a letter 
RB’ Their name is written. by replacing “ane” of alkane with ‘yl’ Their general formula Is 


C, | ae 


CH, . Its alkyl radical is CH, — (methyl). 


Example:Molecular formula of methane Is . . 
| | (GU)-1/I1,;MUL-I/II,SGD-1/11, DGK-1,SWL-T) 


29. Write the formulae of: 
- (i) Acetylene (ii) Ethy! Alcohol 
Ans: (i) Acetylene C,H, 
30. What is ether linkage? 
Ans: Ether Linkage: 


The functional group of ether Is C- O 
__ Where R and R’ are alkyl groups: Bical | 
‘CULE —O-CH,) and, 


Examples: _ Dimethyl! ether: ar 


(ii) Ethyl Alcohol C,H,OH 
| (GUJ-I,FSD-1, DGK-1,SWL-I, MULTI) 


C_ Their general formula Is R-O-R.. 


Ethyl! methyl ether: 


rposes are coal, petrolium and natural gas __ : 


meth vot eth mi aestate. ie ie 
of me : a acetate : fe | FSD, ULI S60 Dak oh 


= ay pum MU SeD-/l, DGK-IE /SWL-II) = 
Ans. ‘ructural formulae of acetone: 


eae : Soa Ci 


structural formulae of trimethylamine: eae cH 
_f : 7 - , A 5 yb 
34. Write a test con unsaturation of organic compounds, [LHR-T, FSD-ILRWP-IL} RUI ILSWL -I} 


pc Ans Bromine water test: Use the given organic compound in small quantity upto 2. Oem and a. 


” disolve in carbon tetrachloride (CC/,) : Add to 2cm3 of bromine water and shake it well. 
Result: : The 0 colour of.the bromine will vanish (disappear). 


Solved Exercise 


. Multiple Choice Questions Wile ce si =< 

shies iris ability of carbon atoms to form chains Is called: peter ) 

(a) isomerism (b) catenation ——«—_(c) resonance © (dl) condensation. 
-, 2  Coal- having 90% carbon contents is called: ! 
(a) peat. = = -(b) lignite -(c) anthracite = —(d) bituminous f 
3. ~—— Main component of natural gas is: : a 
*,  (a)methane =~ (b) propane Ge (c) butane. (a) propane st” 4 
ee ai _. The strong heating of coal in retorts in the absence of airis called: 


(2) Fractional distillation 
ae <{6) roasting 
feet eg 5a __ Pitch is plesk. residue of; © 
es = Aa) Coke : (b) Coal-tar 
pee aa: 6. Natural gas is B5% 1 methane, It is used 
ate @) Carbon black = (b) coke 


(b) sublimation. 

(d) destructive distillation 

(c) carbon black  (d) coalgas 
to make the following except; 


i. é) (Cc) coal tar. ‘d a8 : 
{ Bae ie ee one of the inte does not contain starch? _ shee er wen} 
oe Patrolca minis refined by: eae sa © potatoes a 


ae gliaton Saat es iSpy, (D)s fractional aston : eo. 


(0): oe aistiiation 


sral fe format oh rhc 44 oo es 


ey sePraty Duet (ve owe At ei billy: oe te Ps A s 
©) CH alt nt: ©. outa ee be ‘, ae he sca 
oar TA if, ee 


sos} MG 


ae a ee one of the following sneaici ve tones ob 
a @. (CH,), CHOH (b) (CH,);CO ” oO. (CH, ), NH (d)_ “(CH ssc Hi ih ah 

42, The functional group-COOH Is founding = {OGK-I,FSD-LLHR-INALP) 

a. (a) carboxylic acid. (b) aldehydes = (€) aicohols o>, (d)ester 9 
a Which one of the following statements is not true ‘about fossil fuels? ie 
ae {a) they all contain carbon _ (b) they aterenewable . 

.. > (©). they produce poliutants. when - (dj they cause acid rain 
oe Which one of me pollowing' is the hardest coal? ; 
a (a): peat (b) lignite - se): ‘Bituminous’ wheatdy anthracite 3 
45. In which of the following groups, ii bok is attached: on both sides with carbon 
atoms? ~ (RWP-I)(ALP) 
Be a. -.(2); ketone... (b)~. ether (c). aldehyde (d) ester 
- 16. Carbonization process is the conversion of: 
~ (a) coal into coai gas - > (Bb) coal into. wood a . 
- {c) . Wood into coal YY PARTE _ td) woad inte coal tar : 
i?. Coal gas is a mixture of thy 
(a) CO and CHa” yee we (b) CO, CHa, C02. 
mar 40):7 00, CHa; C5? 3 a * {d)"CO, Hz and CO2. 
48.. Which one of the foil ewing isa synthetic fi fiber? . Aes ni? yeaa » 
» +. :{a). cotton -(b) wook 0 )  {¢) Aylon Cd) petroleum 
19.. Which one of the following dees not contain protein. 
(a) coal ,(b) natural gas. (c).blogas - = = (a). perolcurin 
20. ‘Which one of the following tices not contain protein, 
{a} puise (b). potatoes.  (c) beans (d) eg 
21. Conversion of dead plant i inte coal by the action of bacteria and heait is called: : 
(2) carbonization (b)_ catenation ({c) hydregenation .- (d) cracking 
22. Which one of the following compounds is an aldehyde? i (RWP-II,SWL-I)(ALP) 
(a) CH3-CH2-OH 5) CH3 - COOH (c) CH3 CHO. ~~ (d)._—s«CH3 COCH3 
23. Formula of acetaldehyde is: Bs o Tit : 


mer Cts “CH OH (b) CH, On -OH © CH;~C-H 4 H- a H 


Short Questions 
L What is meant by the term m catenation? Give an éxample of a compound that 


aa 5. displays catenation? | 
‘Ans. The ability of carbon atoms to link with other carbon atoms to form chains and pes rings I is 7 
-calied.catenation. Carbon. is a compound which displays catenation. = 


” Basic conditions for catenation: — | cna ie aa 
_ Two basic conditions for an element of exhibit catenation are: So en a aaa 


Element: should have valeney two or BivAte thantwo, Roe! Mae 


i i: 


prowess 


"Ans. 1) . 
li) Tt is used as fuel in automobiles as co 


_ ANS. “Organic Compounds include carbohydrates, proteins, liekas, enzymes, vitamins, these are 
_ the components which we take in the fort of food to. get energy to perfo 


\ 


ie E 


+ , 


5. How alkyl radicals are formed? Explain with examples, ~ 


% S 


_ Ans: Formation of Alkyl Radicals: 


tion. It is 


| 


| 


| 


| 


| 


rm different. | 


- Alkyl radicals are derivatives of alkanes. They are formed by the removal of one of the 


hydrogen atoms of an alkane and are 


replacing “ane” of alkane with ‘y\’ Their. general formula is C,H,,,, ° 


represented by a letter ‘R’. Their name is 


written by 


Example: Molecular formula of methane is. CH,.- tes alkyl radical is CH, ~ (methyl). 


6. Whatis the difference between n 


Ans. Propane has a straight chain structure, When terminal H is removed, it Is cal 


When hydrogen from central carbon is removed, 


“propyl and isopropyl? Explain with structure. 


(DGK-I)(ALP) ~ 
led n-propyl. . 


it is called isopropyl, as explained below: 


ae Removalof terminal H—5 ~CH, CH. On. one avi 
CH; -—CH, ~—CH, Ae aes ' (ag aoe 27 props 


Propane 


7. Explain different radicals of butane’ _ 


Ans. Radicals of butane are given as: 


I 


The radicals of butanes are formed as: 


CH, ~CH, ~ CH} -CH, < Rémoval of terminal. Hi——+CH; -CH; ~CH, —CH, - boty 


bitane 
, | Re | CHs 
| GHs ; | , Removal of terminal H ——» CHy-CH —C 
CHs-CH-CH, ee CH, 
‘Isobutane BD ese: Race of genial H ——»- CHy—c-cH, 
| | HAS 


8. Define functional group with an example. 


Ans.. Functional groups: 


An atom or group of atoms or presence of doub 


characteristic Properties of an organic 
». Functional group of alcoho} is OH”. 


a What is an ester grou 
Ans. Organic compounds con 


e-? 


p? Write down the formula of ethyl acetate. 
sisting RCOOR' functional group are called esters, oe 


le or triple bond which det 


Re movalof central H ——>CH;, — C- CH jsopropyl. 


- (GUJ-I,MLT-II)(ALP) 


Removal of cenfial H—>CH, — C—-CH,CH,; sec— butyl 


Hp— tsobutyl 


(DGK-I(ALP) 


Mi 
vad 


. 
1 


ermines the 
compound is known as the functional group. - ; 


at 


— (SWLAY(ALP) 


"Their general formula is” sie ye 4 
R- ~C-OR’ roma Ue : 


~ Where R and R' are. alkyl groups, uy ma be e 6, He ese ae | 
‘Formula of ethyl chibi iM en! ~ ri raferent es me) : adh aw Poke 
ee H,C- C- OCH, a 
2 ae ‘Ethyl acetate 
10. Write down the dot and cross formula of propane and tlebobilt! 
Ans. RY eas ; 
Hxe Cx e Cx eCx eff Hxe Cx Cx Cx Cont 
e Cire ii Sipe Fe o 9 
x iM x 3 saat x a YX x 
need. He HH Hes 
Propane | n-butane _ 
ii: Define structural formula. Draw the structural formula of n-butane and 
isobutene. (FSD-I)(ALP) 


Ans. Structural Formula: Formula which aupere the exact arrangement of different atoms 
- of various elements present in a molecule of a substance jis called structural Formula. 
In.a structural formula, single bond is represented by. a single line (-), a double bond by two 
lines (=) and a triple bond by three lines . between the bonded atoms. 
Organic compounds pay have same molecular. formulae but different structural omnes 


e.g. 
Structural formula of butane Catto are: : Bt 
. -H H:H 
ae aes 
H—C—G—C-—C-H ae ae 
es ea be fae dal 
H HHH . Pos 
a sylpar bP yg 
febulans iso-butane 


12. Write classification of coal. 
Ans. Depending upon the carbonization process, four types of coal are found. These types differ 


_ with respect to carbon content, volatile matter and moisture. 
|. _ Peat: It contains 60% of carbon contents. It is inferior quality coal used in kiln. 
il.  Lignites It contains 70% of carbon contents. It is soft coal, used in thermal power station. 
lil. Bituminous: It contains 80% of carbon contents. It is common variety of coal used as 


- house hold coal. 
iv. Anthracite: It contains 9 
in industry. 
13. What are heterocyclic compounds? Give two examples. . | 
Ans. Heterocyclic compounds: ai 
Cyclic compounds that contain one or more a 
‘rings are called heterocycle compounds. 


Bee ls: 


0% of carbon contents, It is superior aceite hard coal that is used 


toms other than that of carbon atoms in their | 


(14, 


Mine aia 


oMied 


== aeingier f benzene are 


| Why, bancarte and 4 other homologous compounds ri CSE ici 
‘compounds? si; olecules 
As at organic compounds contain at least one venue og " soe peat Were, ar 
are called aromatic compounds. A benzene ring is ma ms arompatic is because of aronics 2 
alternating double bonds. An other reason for being thelr a 
smell they have. 7 Lt i Ded a : 
Example: Benzene, Naphthalene hn ‘| 
i. Write characteristics of organic ime a 
S. haracteristics of Organic Compounas: 

a. Bt hati occurring substances are obtained from plants and animals. On the othe 
hand,inorganic compounds are obtained from minerals and rocks. | 

(ii) Composition: Carbon is an essential constituent of all organic compounds. They < are made 

up of few elements such as carbon, hydrogen, nitrogen, oxygen, halogen, sulphur etc. On 
the other hand inorganic compounds are made up of.almost all the elements of the periodic 
table known so far. c 

(iii) Covalent linkage: Organic compounds contain covalent: bonds, that may be polar or non- 
polar, while the inorganic compounds mostly contain ionic bonds, - 

(iv) Solubility: Organic compounds having non-polar linkages are generally. soluble in organic 
solvents like alcohol, ether, benzene, carbon disulphide etc.. On the other hand, the 
inorganic compounds with ionic bonds are soluble in polar solvents like water. 

Sa Explain homologous series. — [DGK-GII- -21][BWP-GI- 21](AiP) 

Ans: Homologous series: Organic compounds are divided into groups of compounds having 
similar chemical properties. Each group is known as a homologous series. 

) Characteristics of homologous serles: | 

i. General formula: All members of a series can be represented by a general formula for 
example, general. forrnula of OY alkenes and USO are C, A ee ic 2° »C nian and 
Cc al on 2 respectively, 

il. They can be prepared by similar general methods. | Ni ; 

iii. . They nave similar chemical properties (because they contain the same functional yrdupy! 

iv. Successive members of the series differ by one unit of -CH, — and 14 units in thelt 

- relatives molecular mass. 

Vv. There is a regular change in their physical properties; the melting and boiling points 

cue increase gradually with the increase of molecular masses, 

3. Define Functional group. Write a note on any four functional groups. 

Ry oes an etn [SWL-21][RWP-GII-21)(DGK-GI-21)][MTN-GI-21}[GUI-GI- 21)(ALP) 

TC ieee iat mM Or group of atoms or presence of double or triple bond which 
aPaGG, | © properties of an organic compound is known, as the function@ 

- (a) Alcohoii : Be. 
| : ) oes orca group of alcohols is -OH. Their general formula is RO 

Example: . . i 


CH;-OH CH,~CH,-oOH “ee it PO ee 
fa BATT GH,-CH, -CH. Sons 
Methyl alcohol thy! alcohol H, — CH, ~CH, OH, 


n-Proply alcohol ‘ 


ine R stands for H er some eal group. : 


Formaldehyde 9 
wy) Ketonic Group: PEIUM STA 


_ Compounds containing the functional | group yee 0. are called ketones. They have the a ig 
bd general formula - ances o oe Pee - hoe re bee are 5; t 5 
te. R—-C-R’ PWD Iie eae Mg SS tte a, ee 
Where Berd Ria are ae groups. They may be same or different. SOISEL EAR: 25a 
: & oa taoa ves eee ie no . we 9 z ne ‘bes So Gee eee TS 


ob we.) C2 aon cH aera “Wee aon Rit ong < hash 
_ Acetone (Dimethyl! ketone) ot aio, Ethyl methyl ketone. taal 
4. _ How alkyl radicals are formed? Write alkyl radicals of Butane, prmcnana) | eS 


| 
4 a abe Ye of - 3 Fei 
\ 


‘Ans: Formation of alkyl Radicals: ata? Sata aoa COR ee ee 
_ Alkyl Radicals are formed by the removal of one of the hydrogen atom, of an alkanes and a i ’ 


| “are r represented by a letter 'R', Their name is written by replacing ' ane! of alkanes with ye 

= 4 ol ; , - Removal sftermind Ee ls Ce SE CHR n= butyl OA yy. sph 
eel Remeralof cara 0% - Saean see tun ot gaalveraiet’ ant ee. 

a by z i . Lig - “a ; a . i etl Toke AONT OM, aa .: . re meee GAN ss 

sf : ; / , 7 ae i . at: PT ey - a ne 


gare bn '§ wile 


amore waite: & cat Ht + 


= hh oes 
<a etss 


TUR phe Ist : 2 ae 
ce oe general formula of satirated, Sie (orem MUL, es De, DGK-1 /n, swt “my 


Pe wre. CANO) CHS a 
are he saturated h jdrocarbons: 4 
ce : poo tlds of the following is an unsa ura ete ROL VIL Se0-1tE wake ssi : 
CA, © Gi, CAN iaas QO. Oe ; 
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- Alkanes Sa oS ey a ‘ 
3. Which isa saturated Dee _. (GUI-GI,11SGD-GI, GII,FSD-GI,II,MTN-GI,RWP-GI). 
Re OO GH, (OIC Hy 


| 4.. Which one of the following compounds isa saturated hydrocarbon: 
he a ~ ©. (GUI-I/II,, MUL-I/11,SGD-1/II,DGK-11,SWL-II) 


eon Methane. nae. (B) Ethyne 3 © Propene (D) Propyne 
5. General formula of ‘alkanes i is: ~ _ (LHR-I/II, MUL-I,SGD-1, DGK-I/II, SWL-I/II) | 
(A) C,H; | : _ (B) C,H aa (ey iC Hs Cee (D) Cc Hebe o. i 3 
6.  Whichisa substitution reaction? (LHR-I/I1,GUJ-1/II, FSD-1/11, MUL-I,SGD-II, DGK-1,SWL-I) 
~ (A) Halogenation of alkynes (B) Halogenation of alkenes — 


(GHalogenation OicclkaNnes a aah i a7). <(D) Bromination of alkenes 
tf Percentage of methane present in-natural gas is: 
: epee 2 (FSD- WI, “MUL-I/TI, SGD- 1/11, DGK-II SWL-I) 
(A) 75% | (B) 80%  - (8 85% . ak ee 
8. Which reaction is the characteristic property of alkanes: ? 
‘ . (GUI- 1/II,,MUL-I/II,SGD- “1/1,D DGK-II SWLIL) 


00 Substitution reaction a (B) Oxidation Reaction 

(C) Reduction Reaction (D) Addition Reaction 
9. ~ Which one of the Peano compounds is not produced by the halogenation of 
methane? © oR ye (LHR-I/II,MUL-I *SGD-I,DGK-I/II, SWL-I/TI) > 
ee, CH, co, (D) CH,Cl. 4 
10, The chemical formula of chloroform is: . she (RWP-GII, GU)- GII,MTN- 6) : 
- (A) CH,CL py CHC, ©) CHCE, | (D) CCé, a 
11. Marsh gas mostly consist of: _ (LHR-I/II,FSD-I I, DGK-1,SWL-I MUL-II) Ml 
3 (A) butane ~~ br (B)) Propane » (C) Ethane Methane | A 
ae j Which Hyatocs bon have no efrect 9 on an aqueous solution of Bromine: ica ag : 
‘eee (GUA, FSD-1,06K-1,SWL1 MULT) a 
6 CH, : ©) Cok : nan ies Cs ioe, (D) CH, pe 3 


Which one of following eae pare fins 
ex (ayaikanes _(B) alkenes — 
| 1s “4 


“Which Is used as ary clenaing? arnt CnmacrseoipcrmsMam peti 
. Os CCL . (B) CHCE, | © CH, oP CH, 7% genes 
4 Incomplete combustion of alkanes Peaducadl Pas va . ae a 
ere, aoe MUL-1,5¢ D-11,06K-1,SWL) 
a Carbon dioxide only ee + .(B) Carbon monoxide only 
_ (Carbon monoxide and carbon black: (©) Carbon dioxide and carbon black’ 
7. ~ Molecular formula of butaneis:s = (FSD-1/11, MUL-I/11, SGD-1/11, DGK-II,SWL-IT) 
(A) Cai, . (BY Cy Fi. thes (CG) Gita (Dye CH, 
- Alkenes- 
18. Which one is eicc called "Olefi ns"? ti peirkiy, is ee ~~ (LHR-GI,GUJ-GI) 
(A) alkanes _ (BJalkenes : (Oalkynes age) alcohols . 
19. Oxidation of alkenes produces:  §—=«._—-—-(GUJ-GI,SGD- Gul, LHR-GII,FSD-GI /BWP-GI)_ 
(A) Glyoxal _(B) Oxalic acid -(C) Formic acid aie. 


20. The order of. reactivity of hydrogen halides with alkenes ist 
(LHR-I/II,| MUL-I,SGD-I, DGK-I/M; SWL-H/II) 


yt HI > HBr. ®) HBr >HI ~~ (C)HCI>HBr . ~~ (D) HBr < HCI 
21. Alkenes are also known as: ———_(LHR-1/I1,GUJ-I/II, FSD-I/II, MUL-I,SGD-II,DGK-L,SWL-1) 
(A) methane —-—~—~—C(B*) paraffins — (©) olefins. = on ©) acetylenes 


22. Catalyst used for Vicor eee of vegetable oil is: 
. (FSD- V/II, MUL#I/II,SGD-1/I,DGK-II SWL-ID) 


‘(ie ae one fdas: © Co Soni (D eee 


_Alkynes 


23. Benzene Is formed by the polymerization oft (FSD-1/11,MUL-I/II,SGD-1/11,DGK-I1,SWL-Il) _ 


___. (A) Methane (By Acetylene | wi (C) Ethene | (D). Butene | 
24, General formula of alkynes isi : ; (LHR-1/11,MUL-I,SGD-1, DGK-1/11, SWL-I/I1) 
WC C,H on (B) © eves (C) CnAZanst (D) C,A2, 

35) Alkynes are also called: . (LHR-I/II, FSD- LDGK=1,SWL-I »MUL-ID). 
(A) Olefines _ (B) Ethene (C) Parafins (DY Acetylenes | 
if Th End Product ot Oxidation of Acetylene is: - (GU)-I, FSD-I /DGK-I,SWL-1, MUL-II) % “3 
# ‘A) Oxalic Acid (Dp) Glycol —. (C) Glyoxal . (0) Potassium a: 
7, “About - -% traces of acetylene are presen in coal gas. ee 


- (S6D-1/I1, bec, smn) 
oo 0. 09 )\i3) 


1) 


a c ) 007 oe ac) 08 
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| ’ Sank cha pan htehcachleh rl theta 7 . a | a 
Short Questi tions - : feats | 
Bess Why are the alkanes called paraffins? (Gu3- Gl, ‘SWL-GGH, DGK-GI, FSD-GI, BWP-GI 1.1) 4 
Ans: In alkanes, all the bonds of carbon atoms are single that means valencies of carbon ators 4 
are fully satisfied (saturated). Therefore they are least reactive. That.is the reason, pela , 
_ are called paraffins (para means less, and: affins means affinity or react ivity) Jee, iar va 
| 2.. ‘Write down two uses of ethane, acne (LHR-GI)(RWP- GH BGK-GH WLGHY 
Ans: Uses of ethane: x } ae 
(i). __ Natural gas is mixture of methane and ethane. itis reer! as domestic. fuel.  ~ 4 
(ii) Compressed natural gas (CNG) is used as ‘automobil le fuei. : ae 
5 (iii) It is used for manufacturing carbon black, methyl alcohol, chi oroform, carbon faba 
formaldehyde and acetaidehyde. | : a: 
3. Write two usesofethene. ~~ (LHR-1/iI, MUL-T, SGD-1 DGK- 4/0, SWL- tit) 
Ans: Uses of Ethene (Ethylene): a). pEtictts is used for artificial ripening of fruits. 
(ii) Ethene is used as a general anaesthetic - : 


4. How edenat tion take epiace) in Alkenes? evel its chemical equation. 
(MTN-GI /OGK-GI) 

Ans: Halogenation of alkenes is aed out, by the addition of halogen like chlorine or: bromine. 
Bromination of alkenes is very important reaction. When bromine water (a solution of 
bromine in water having red- brown colour) is added to ethane in an inert solvent like 
carbon tetrachloride its colour i is discharged at once. 

Equation: .HAC= CH, +Br sr meitat tl Ree CH, CH, — Br’ 

5. Which reaction is used to Aisi! the unsatura on of an organic compound? 

: 3 : | _ (SGD-I/11, DGK-II,SWL-ID 

Ans: Wher brornine water. Me solution oF bromi ne In water having red-brown colour) is added:to 
ethane in an inert solvent like carbon tetrachtoride; ifs colour is = discharged at once but’ 
ethan does not react with brordine water... | 


Equation: —_— Se CH) +By boeld Se on eed “Br 


) HC - ~CH, + Br 2h No Reaction 

Bg eo i bie reaction double bond of ethene is converted into 

1 , motecuse of PESTeine This reaction ‘is used to id 
: compound, 


6. Why alkenes are reactive? (LHR-I/1,GU3- 1/1 FSD- 1/1, MUL-LSGD-IT, DGKI Swi) 


Ans. Alkenes are reactive compounds because the Giectrons of the double bond are easily” " 
“1 available for reaction. _ These compounds, hav i 


a single bond hy the additien of a 
entify the unsat uration of an organic y 


a € the tendency to react rea: aily by adding other | q | 


“AS 9 result, the double bond iS, Onward, into a. i 


atoms, te become’ saturated SAM PQUO a 


ame! bon dg. sat is: | More Stable, 
244 ee geen 7! 
ey ch Se ti} fuag Gay oe 


Tontecahl Natalie aate sy es ne ea eine fol tee ood Tienes ereiaene sid Rp eles 
pale hatdimre iy unas Dee vy © : pees toma 


Pe Neer teem wey a pete Ea 


4. Write two Sanyolce properties of alKyniGe. 
(LHR-IT,GUJ-1/11,FSD-I, MUL-I/I1,SGD-I/II, DGK-II /SWL-II) 


ans: |. Alkynes are Insoluble in water but soluble in non polar solvents like Benzene, alcohol. 
ii. Alkynes are also flammable. They produce smokier flames than those of alkanes and 
alkenes. 


g, Write the general formulae of alkenes and alkynes. | 
(LHR-I/II,FSD-I, DGK-I, SWL-I,MUL-IT) 


ans. ,Alkenes general formula ©,72».2 and Alkynes general formula CHaas 


9, Why the Aikynes are called Acetylene? | (GU)-1,FSD-1,DGK-I,SWL-1, MUL-II, LHR-I) 

Alkynes are also called acetylenes bacalls of the name of the first member of this series is 

acetylene. . | 

- 40. Define hydrocarbons. Give an example. 
Ans: “The compounds which are made tip of only carbon and hydrogen are ‘called bydhocarbans, 


‘Example: Butane 
/ 


Ans: 


(DGK-I) 


2014 - 2020° dine 


P Alkane 


hE What are saturated. hydrocarbons. Give example. | (LHR-GI, RWP-GI, I, BWP-GI) 
Ans: Saturated Hydrocarbons: The hydrocarbons in which: all the four valencies of carbon 
atoms are fully satisfied(saturated)by single bonds ith othen carbon atoms and hydrogen 
atoms are called saturated hydrocarbons. 
Example. ; 


ame 2 (de LIU Methane’. 


| ( 
12. Differentiate between strated ann Unsaturated Hydrocarbons. 
| Ve AT $i Fol @ AULOIG. OR TIEYSS eo RWP-GI, LHR-GII, GUJ-GII, MTN-GI) 


| 

| | 
Ans: : 
| Unsaturated ayardeareat 
(i) The hydrocarbons in which all. the fourl(i) The hydrocarbons in which two carbon 
valencies of carbon atoms are fully satisfied bylatoms are linked by a. double or a triple bond} 
ingle bonds with’ other carbon atoms andlare called unsaturated ‘hydrocarbons. 
ydrogen atoms are called saturated|(ji) These are called.alkenes and alkynes 

having general formula | bhge 


_ Saturated Hydrocarbon 


rains Cc no n42 
(iii) Exampie: CH, 
13. Why are jycrocarbons conside 


red as s parent organic compounds? 
(LHR-E/II, MUL-I, SGD-I, DGK-I/II,SWL-I/II) 


| Ans: =: ool tues aaparehe organic compounds:-. 


le ghee are bose as parent organic compounds since other organic compounds 
a naa m by the replacement. of one or more hydrogen atoms 
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urated hydrocar 5 \ 
14. Write down the name of any two unsat (LR-I/II,FSD-1,06K- 1,SWL-I,MUL-I1) 
Ans: 
H,C=CH, CH = CH 
Ethene Ethyne Woh ona 
ethyne. 
15. Write condensed and dot and cross formula 0 y “GULI/FS0-,DGK-1,SWL-L.MUL-1) 
Ans. Condense formula of ethyne is HC = (Ole i 
Dot and cross formula of ethyne is H mChiCe | 
mula, 
Hydrocarbons with general formu | 
Sid sein) (GU3-1/11,, MUL-I/11,SGD-1/11, DGK-I1, SWL-I1) 
Ans: Unssturaited Hydrocarbon: The hydrocarbons in which two carbon atoms are linked by a 
double or a triple bond are called unsaturated hydrocarbons. 7 
These are called alkenes and alkynes, 
General formula of alkene: C,H), 
General formula of alkyne: C,H, .3 ani 5 ae 
17. Whatis meant by combustion? ASIN inal gtapaate ed ae 
Ans: Combustion Process: © mnt 
Alkanes burn in the presence of excess of Ae or oxygen to produce a.lot of heat, carbon 
dioxide and water. This reaction takes Place | in automobile combustion ba tse domestic 
heaters and cooking appliances. 
CH, +20, —> Co, +2H, O+ Heat 
is. How Hydrocarbons are used as fuel? : : ; 
(LHR, GUJ- -I/II, FSD- I/II, MUL-I, SGD- 11, DGK-I,SWL-I) - 
Ans: Hydrocarbons Act as Fuel: 
Hydrocarbon burn in the excess of air or oxygen: to produce a lot of heat, carbon dioxide 
and water. So hydrocarbons are used as fuels. qti is mn: exothermic reaction and because 
of it alkanes are used as fuel. 
; ‘CH, +20, CO. +2H (Oe heat 
19. What do you know about halogenation of Aikanes? ° 
(GU3-1/11,,MUL-1/11, SGD-I/II,DGK-II, SWL-II) 
Ans: Halogcnation reaction: "A reaction in which one or more hydrogen atoms of a saturated 


compound are replaced with some other atoms (like halogen) Is call 
reaction." or halogenation. gen) ed a substitution 


Equation: é . 
CH, it Cl, Bs SHIR >CH Cl +HC] 
chloromethane 
CH Cl+Cl, diffuse suntight CH cl, 4 HC] 
. Fenicheente 
8 CH, aC, +Cl, elt CHC, rice 


i, Dicrbchisthar 


| CHO} +01, — 


ie <a RET Nea 
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20. Define the process of hydrogenation. Give example. 
(LHR-1/1I, MUL-1,SGD-1,DGK-I/II,SWL-1/I1) 
Ans: Hydrogenation means addition of molecular hydrogen In alkenes and alkynes. Alkenes and 
alkynes are unsaturated compounds, so they have the capacity to add up atoms in them. 
This reaction is carried out in the presence of nickel catalyst at 250°C to 300°C, However, in 
the presence of catalyst platinum or pallacium, the reaction takes place at room 
temperature, such.as: 
H,C =CH, +H, —-“{—>H,C-CH, 


250-300° C 


Similarly, 
H,C = cu, ef Ms H,C-CH, 


21. Complete and balance the given reaction; HC=CH+H,—>? 
) -” (SGD-I/II, DGK-II,SWL-II) 


Ans. ; 
HC=CH+H, > Hy »C = CH, 


250-300 °C 


H,C = CH, + H, tpg? HjC-CH, 


250- 300 ce 


22. Write down two uses of methane. -(GUJ- -/I1,,MUL-I/II, SGD-I/II, DGK-II SWL-I) 


Ans. Uses of Methane: (i). Natural.gas that is chiefly methane, is used as domestic fuel. 
(ii) | Compressed natural gas (CNG) is used. as automobile fuer 


Alkenes 


23. State one important! use of each: “(FSD-I/l, MUL-/1 SGD-I/II, DGK-II,SWL-II) 


_ (a) Chloroform (b) | Carbon tetra chloride. 
Ans: a) Use of chloroform: Chloroform is used as a HL Ins for rubber,waxes etc and for 
anaesthesia. 


-b) Use of carbon tetrachloride: 
Carbon tetrachloride is used as an industrial solvent and dry cleaner. 


24, weld colour of bromine water discharges on addition of ethene in it? 
(GU)- -I/II,,MUL-I/II, SGD-I/II, DGK-II, SWL-IT) 


Ans: Colour of bromine water discharges on addition of ethene because double bond of ethene is 


converted into a single bond. 
H,C=CH, + Br, > Br—CH, —CH; —Br 


This reaction Is used Fs identify the unsaturation of an organic compound. 
25, How can you identify ethane from ethene? (LHR-1/11,FSD-I, DGK-I,SWL-I, MUL-I]) 
Ans: Ethene decolorize the pink colour of acidified dilute solution of potassium permanganate 


because the double bond electrons react with MnO’, Ion, which further goes on reaction 
| to form MnO” 4 and colorless ethane glycol (1,2 - ethanediol), Such as, there is addition of — 


two ‘hydroxy! group’ at the’ double bond. 


dé as ae ee 


’ ‘Equation: 
_3CH) = = cH, 2 + +2KMn0 4: + 4H,0> 3H,C- CHi,+ 2MnO, + 2KOH 
‘Bthene pe, abe ie si oO . ou OH 


sy as is -Ethanediol 


| Date & Guess Papers © J 
Gha wea aaliahahanetiihe ee <a SS 
k colour of KMnO, as it is saturated one. In 


While ethane does not decolorize the pin 
this way, we can identify ethene from ethane. | | 
| n the presence of H,SO,? 

(SGD-1/II, DGK-II,SWL-IT) 


. | ed by heatin 
Ans: Dehydration of Alcohols: Dehydration is removal of water. “Hate ol Patan ath a . 
a mixture of ethanol and excess of concentrated H2S04 at 180 


hydrogen sulphate is formed which decompose on heating to produce ethane. 
CH,CH,OH + H,SO, "> CH,CH,OSO, H+H,O0 


26. What happens when ethyl alcohol is heated i 


CH,CH,OSO,H —*—> CH, = Cit, + SO, 


27. Describe two physical properties of alkenes. (DGK-GI,DGK-GI,SWL-GIT) 


Ans: Physical properties of alkenes: - 
(i) The first member of the alkenes is ethene. Itisa Colouriess gas with pleasant odour. 
(ii) _Alkenes are non- polar, therefore, they are insoluble in water but soluble in organic solvents. 
28. Describe two occurance of Alkenes. feet g LRT, MUL-1,SGD-I iad ha SWL-I/1I) 
Ans: Occurance of Alkenes: | 
(i) | Alkenes being more reactive than alkanes, seldom occur ir free: in nature. 
(ii) | Lower alkenes occur in coal gas in minute quantities. 
29. Write an equation to change oil into ghee. _ 
- im ~ (LHR-I, GUL, FSD-I MUL-I/I, SGD-1/N, DGK-II, SWL-II) 


Ni. 
Ans: Vegetable oil Pam H 


2950-3007 : Vegetable ghee 


: “alkynes | 


30. What is the difference between alkenes “pei alkynes? 
(LHR-I/IL,MUL-I,SGD-I, *OGK-T/ILSWL-1/I1) 


Ans: Alkenes: (i) The compounds in which two carbon atoms are linked by a double covalent — 


bond are called alkenes. 


Fi ; cf r te 
(ii) | General formula: They have general formula. CH! an he RR. SCs Ce. 
(iit) Examples:For example, ethene and propene, | adi font 
H,C= -CHy ook ean H,;C-CH=CH, 
Ethene ate |» Propene - 


Alkynes: The hydrocarbons in which the two carbon Proms are linked by a triple covalent 


bond are called alkynes. 
(ii) General formula: 


They have general formula © io and functional group - iene wee 
(iii) Boupipeitcr example, ethyne and propyne. : 


. Cm cH H,C- ~CsCH 
31. Write down the Boteculet: and Structural formula of Ethyne 


LAR IAL.GUa-1A #FSD-1/T1,MUL-I, *SGD-Il DGK-I /SWL-I) 


Ans: seecslar formula of Ethyne. , pC, Hy . 


| Structural formula of Ethyne: H- Ce = C- 


Biel; ee 
-H - | 


fis hee ‘ 


33. 
Ans: 


Ans 


36 


33 


(t 


37. : bide functional groups are present in alkenes and alkynes? 
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32. What is the formula of Oxalic Acid? BWP-GII,SGD-GI 


Ans: Formula of Oxalic acid is | | | | 


HO—G+—-C-—OH 


33. Prepare acetylene from tetrachloroethane.. (FSD-I/II,MUL-1/11,SGD-I/11, DGK-II,SWL-II) 
Ans: Preparation of acetylene by tetra-chloroethane: 


When alkyl tetra-chloroethane is heated wih Zinc dust, the elimination of halogen atoms 
- takes place to form ecetylene. 
Cl..Cl 
H = C=C—H +224) > HC & CH + 2ZnCl, 


cl Cl 


34, - Write down two uses of Acetylene. ) (MTN-GII, DGK-GI,GUJ-GI!) 


Ans: Uses of Acetylene: (i) Acetylene produces, oxyacetylene flame with oxygen, It is highly 
- exothermic reaction. Heat released is Used for welding purposes: 
(ii) It is used for ripening of fruits. 
35. Give the sheets of Alkynes a Dehydrohalogenation of vicinal dihalides. 
(LHR-I/II, ESD: vi DGI- i; SWL-I ;MUL-IT) 
Ans: Dehydrohalogenation of vicinal dihalides: 
When a vicinal dihalide Is heated with alcoholic KOH, two. hydrogen atoms along with two 
halogen atoms are removed two aoa calneinl atoms: with the formation of a triple bond 
_ between the adjacent carbons. diy are +t = 


wee i 142KOH #28 5 HC = CH+2KCe +2H, oo 
f of ce (Ethyne) - 


36. Write down the formulae of oxalic acid and parton tetrachloride. 
NOV Ear cota SGD- il, OGK-II »>SWL-T) 
Ans. Formula of Beale acid: bia ; 
| | ee 
; HO” C-C-OH 
Formula of carbon tetrachloride: CCE, 


(SGD-1/11, DGK-1T, SWi-T]) 
(a) alkenes: the compounds in which two carbon atoms are linked by a double bond are 
called alkenes. For example, ethene and propene, 

| H,C- CH =CH, H,C = CH, 1 a ji 

(Propene) i sts i (Ethene) his 

. These compounds have general formula C,H, and functional group _ ScH cr 
(b) ‘Alkynes: The hydrocarbons in which two carbon atoms are linked by a ate bond are — 

ten called alkynes. For folie ethyne and propyne. | : 


MEA Ea ; 


Ans 


peat aay a koghe HC nei al 
ae ‘aedey yne) tp - Bthyne) . 


. . : h xy have « general fo formula CyHay and functional group — c ae cgi 


[oe neeantand pep aadaicahariieire. oe 
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38. Write the molecular and sturctural formula for Ethyn 
Ans: Molecular formula for ethyne: ©,/7, 

Structural formula for ethyne: H-C=C-H 


— 7? 
39. Complete the given Reaction: H,C #CH, + 2Br, Pee 
(LHR-I/I1,GUJ-I/I1, FSD-1/I, MUL-I,SGD- I ) 


Ans. Br Br’ 
HCG= Coy opr He om C- H 
Br Br 
40. Write the name and molecular formula of the simplest alkyne. 


(FSD-I/II,MUL-I/II,SGD-I/1I, DGK-II,SWL-II) 


Ans: Name of simplest alkyne is acetylene and its molecular formula is CH, : 


41. Write one use of each of acetylene and chloroform. 
rt ~ (GUI-I/II,, MUL-I/II, SGD-I/II DGK-II,SWL-i!) 
Ans: Use of chloroform: It is used as a solvent for rubber, waxes, etc., and for anaesthesia. 
. Use of Acetylene: It is ‘used for welding. 
42. Write the structural formulae of the following. CRAG, MUL-I,SGD-I PGICUT, pSWL-1/I1) 
(a) Glyoxal (b) Oxalic acid: 
Ans: Structural formula of 


| it 1 ! | 
a) Glyoxal’ ae c= ze H Ss i Oe 
Ic Aci Al ne 
b) Oxalic Acid O-C-C-OH baie | 7 
43. Write the formula of oxalic acid. ga de (LHR-I/II, FSD-I,DGK-I,SWL-I, MUL-II) 
Ans: Formula of Oxalic Acid: ean y ens 
0-0 
ll II 
HO-—C-—C-OH 


Solved Exercise 


Multiple Choice Questions 


1. Which one of these hydrocarbon molecules wroulet have no effect on an aqueous 
solution of bromine? ; Li (MLT-I)(ALP) 
(@) CH, (b) CiH., atc} ef H, mf ad)a C, He 
2.‘ If.an organic compound has 4 carbon atoms, all Singly bonded, it will have the 
- following characteristics except one. 
(a) It will be saturated hydrocarbon 
(cy It will have 8 hydrogen atoms 


3. The reduction of alkyl halides takes pla 


-(b) * Its name will be n-butane. 
(d) It will be least reactive . 


ce in the presence of. (DGK-IT,MLT-I, LHR-I)(ALP) 


(d) Cu/Hc 

uce which one of the following:(swt-1)(ALP) 
(b) Chloroform he | 
in Chloromethane 


(a) Zn/HCl = (b) Nay (©) Mg/HI 
4. Halogenation of methane does not prod 
(a) Carbon tetrachloride _ : 7 
(2) Carton black si aaa Sa AG 


11. 


12. 


13, . 


14, 4 


15, 


16. 


17, 


aThe our of 1S Sant bas of Shonen halides with alkenes is; 


Incomplete combustion of alkanes produces: 

(a) Carbon dioxide only - (b) Carboy: monoxide only 
(c) Carbon monoxide and carbon black 
(d) Carbon dioxide and carbon black 


Alkenes are prepared from a alcohols by a process called. = (MLT-I1,FSD-1,LHR-I)(ALP) 


(a) Dehydrogenation . (b) Dehalogenation 

(c) Dehydration (d) Dehydrohalogenation 
Dehydrohalogenation takes place in the presence of: ~ (DGK-I,MLT-II)(ALP) 
(a) NaOH.aqueous | (b) . Alcoholic KOH 

(c) Aqueous KOH (d) Alcoholic NaOH 

Oxidation of ethane with KMnO, produces. | (DGK-II, BWP-I)(ALP) 
(a) Oxalic acid  (b) Glyoxal © (c) Ethane glycol (d) Propene glycol 
Which one of these is a saturated hydrocarbon? wae , , 

(2) CoH, (by) C3He ee) oO C,H, (d) CsHj2 


A hydrocarbon has molecular formals CeHia. What is s the molecular formula of 
the next member of the same homolygous series? 


@) Cog =) GoHig =) CoH = a) CoH 

The molecular formulae of the first three members of the alkanes hydrocarbons 
are CH, , and. C3Hg ; What i is the molecular formula for eight alisane member, — 
octane, which is found in: petrol? 


(a) CgHg 2 ) CgHg = ©) CyEhy (d) CyHog 

One of the hydrocarbons reacts with one mole of hydrogen to form a saturated 
hydrocarbon..What formula could be of the X? pair  * (SRG-IT)(ALP) 
(a) C,H, ps (0) CH: See i (c) CA: =). CH 

Dehydration of alcohols can be carried. out with. | : - (SRG-II,GUJ-1)(ALP) 

~(a) NaOH (b) KOH: rec) HQ, (d) HCI 

The end product of oxidation of acetylene is: ~ (BWP-II, RWP-I,SWL-I, DGK-I, FSD-1)(ALP) 
(a) Oxalic acid (b) Glycol ~ - (c) Glyoxal » (d) None of these 


| Dehalogenation of tetrahalides produces acetylene. This reaction takes place in 
the presence of. | 


(a) Sodium metal = =—s—i ; pe (D). ZING, metal. 
_ (c) Magnesium metal aa GD) Potassium metal 
Substitution reaction is the characteristic of: (BWP-1/II,RWP-I/11)(ALP) 
- (a) Alkanes | . (b) Alkenes (c) Alkynes i (d) None of these 
Halogenation of rethane in the presence of diffused sunlight takes place, 
¥ (a) Suddenly, only in one step — - _,(b) Slowly In one step 
(c) Ina series of four Stepss: iy {7 (d) Fastly In two steps 
Which one of the followings is a substitution reaction? 
_ (a) Halogenations of alkynes _ (b) Halogenations of ieee 
2 Halogenations of alkanes = =——_(d) Bromination of alkanes 


ge HBr > HI hele a9 HCI > HBr (d) HBr < HCL 


20. dxidati f alkenes produces: 
Oxidation of alkenes p dy rear fa) 


(a) Glyoxal (b) Glycol (c) Oxalic acid 


Short Questions . 


Differentiate between saturated and unsaturated hydrocarbons. 
Ans. Saturated hydrocarbons: The hydrocarbons in which all the four valencies of carbon 
atoms are fully satisfied (saturated) by single bonds with eke carbon atoms and hydrogen 


atoms Is called saturated hydrocarbons, 
Saturated hydrocarbons are also called alkane with belleral:t formula © Ae ane 


Example: Methane (CH,), ethane (CyH¢).. 

Unsaturated hydrocarbons: The hydrocarbons in which two Ebon atoms are linked by 
a double or a triple bond are called unsaturated hydrocarbons. 

Unsaturated hydrocarbons are also called eS with ‘general formuia CnH>, and alkynes 


with general formula CnHon-2 


I 


CH, =CH, H,C-CH= =O 
Ethene Je ~ Propene Camis . 
fom iC = CHa? SHC - C=CH . 
Ethyne Sos oc arbi dT Opyne. i ee See ole. et gts ey | 
y ee | Eompetnd consisting of four carbon atoms has a triple bond In it. How many ; 
hydrogen atoms are present in to 
» As four carbon atoms and triple bond. indicates that it is an Ls ana number of carbon 


atoms is four. The general formula of, alkyne Is. 


so we get 
C sHig- x = CyHyay 9 


Cul; is butyne that has six number of hydrogen atoms in it-with formula | 
H,;C-C=C-CH; Saf CIN beaters Ch 


3. Why the alkanes are called ‘paraffins'? 

Ans. The simplest hydrocarbons are alkanes. In these compounds; all the bonds oF carbon atoms 
are single it means carbon atoms are saturated. Therefore, they are least reactive. That is 

_ the reason, alkanes are sailed 1 Parornn ye. bars ees less and affins means affinity of 


reactivity. 
4. What do you know about hydrogenation of alkenes? : 


Ans. Hydrogenation of alkenes: 
Hydrogenation means addition of molecular hydrogen to an unsaturated hycrocaibon in the 
presence of a catalyst (Ni, Pt) to form saturated compound. 

Ni 
Equation: H,C= CH, 4+H, Sgorpunar 2502300°C H,C - CH 
On industrial scale, this reaction. is used to convert vegetable oil Into margarine Weeresret 


i 


ghee). Ms ett... : 


| (Dak SRG-IHAL 


Ni 


Equation: 
| q Oil + H> ~———> Margarine (Banaspati ghee). 


5, How alkyl! halides are reduce? 
ans. Reduction of alkyl halides: 


Beduction means addition of nascent hydrogen. In fact, it Is 
atom with a hydrogen atom. This reaction t 


(BWP-II, SWL-I, MLT-II, RWP-I, LHR-I)(ALP) 


a replacement of a halogen 
ve fatty akes place in the presence of Zn metal and HCl 
CH3Br + 2[H]—S' .CH, +HBr 

Zn/di 3 
CESCHaBr + 2[H]-—S “SiH > CH, -CH, + HBr 


Why the alkanes are used as fuel? 


be 


Ans. a se in the presence of excess of air or oxygen to produce a lot of heat carbon 
oxide and water. This reaction takes place in automobile combustion engines, domestic 


heaters and cooking appliances, It is highly exothermic reaction and because of it, alkanes 
are used as fuel. ) 


Equation: CH, +20, —>CO, +2H,0 +heat 

7, How can you prepare ethene from alcohol and ethyl bromide? 

Ans. i) Dehydration of alcohol: 
Ethene is prepared by heating a’ mixture of ethanol and excess of concentrated sulphuric 
acid at 180°C. In first step, ethyl hydrogen sulphate is formed which decomposes on 
heating to produce ethene, which is collected over water. 


Equation: CH, - CH,OH + H,S0, 2° 5 CH,CH, - OSO,H +H,0 


CH, -CH,0SO,H—°" Hc = CH, +H,S0, 
iil) Dehydrohalogenation of alkyl halides: Aa ; 
On heating ethyl bromide with alcoholic KOH, ethane is formed. Removal of hydrogen and 
. halogen takes place from adjacent carbon atoms to create a double bond. 
Equation: = ees ae . 
; < Heat : 
H,C ro CH, —Br+ KOH catcoholic) aa: H4C = CH, +KBr+ H,0 
8. Identify propane from propene with a chemical test. 
Propene decolourises the pink colour of acidified dilute solution of potassium permanganate 
because of reactivity of double bond electrons with MnOq lon, which further goes on 
reaction to eliminate MnOz with the formation of colorless propane glycol such as, there is 
addition of ‘hydroxyl group’ at the double bond. | 
on: 5 
‘CH, = CH, — CH, +KMn0, + H29 —>H,C- re - CH; +MnO, +KOH 
Hal i. OH OH 
called ‘called’ olefins’? (DGK-IYALP) 
s (a Latin word meaning oil forming) because first 
roducts when react with halogens. 


solution? (DGK-I)(ALP) 


Why the alkenes are 
Ans, Alkenes are also known as olefin 

members of alkene series form olly p 
10, Why alkane cant's be oxidized with KMn04 


Ans ilute solution of potassium 
- 3 k colour of acidified d : 

| “Alkane does not Pee ty because there is no double or triple bond 
Permanganate solution an© ® : 


Penk : of e alkane d‘with KMnOq solution. 
Present in alkane. Therefore | 


cannot be oxidize 


11. What = ae bndidon} reactions? EXbinld with an ex amples (MLT-I, BWP-1,GUJ-I)(ALP) 

Ans. These are the reactions In which the products are formed by the addition of some reagents 
like H2,Cl5, etc. to an unsaturated organic compound. In this process, one of the double 
bond gets broken and two new single bonds are formed, 

Example: CH, =CH, +H, —» CH, - H,C 

Hydrogenation of alkenes: Hydrogenation means addition of Brerdben molecule (H4), to 
an unsaturated hydrocarbon in the presence of a catalyst (Ni, Pt) to form saturated 
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compound, 
12. Justify that alkanes give substitution reactions. 
Alkanes give only substitution reaction as in alkanes all bonds are single bonds which are 


__ very strong. In substitution reaction, one or more hydrogen atoms of a saturated compound 
are replaced with some ather atoms (like halogen). These reactions are characteristic 
property of alkanes because only these are saturated compound having single bond. 


13. Both, alkenes and alkynes are unsaturated NAT tg Le State the one most 


significant difference between them. . 
Both, alkenes and alkynes are. unsaturated hydrocarbons. The: most significant difference 


between ther Is that alkenes are unsaturated-having double bond present between carbon 
atoms and are capable of adding ‘one molecule of reagent while alkynes are unsaturated 
having triple bond present between carbon to carbon atom and are capable of adding two 
molecules of reagent. Alkenes are shown as >C=C< and alkynes as -C=C-, The | 
general formula-of alkene is C,H2, and that of alkyne is Cc ale yys on | 
14. Write the molecular, dot and cross and structural formula of ethyne. 
Ans. The dot and cross formula of ethyne is: “Hx+CHCexH . 
Structural formula of ethyne is: H-C= C- H 
Molecular formula of ethyne is: CoH) : 
15. Why hydrocarbons are soluble in organic solvents? 
Ans, Because all the hydrocarbons are non-polar in-nature. Actording to the rule "like dissolves 
: like". The non- polar hydrocarbons are soluble in non-polar organic solvents. : . 
16. Give the physical properties of alkanes, © 2.00" 

Ans, (i) Aikanes form a homologous series of compounds. First four members of the series are 
gases. ‘The alkanes consisting of cs to Cio are er while piaier members of the series 
are solids. 

- (i) They are non-polar, therefore, they are insoluble in water but soluble in. organic solvents. 
_ Mill) The density of alkanes Increases gradually with the Increase of molecular size. 

| (Iv) The melting and boiling points of. alkanes increase regularly with the Increase of molecular 

sizes, This Is because of increase of attractive forces between the molecules of alkanes. 


_ 47, How can you identify ethene from ethane? 
Ans. When ethene react with Bromine water. The red brown colour of Bromine water: disappear, 
“ when fren react with bromine water. There Is no change In eotour) no reaction take 
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(1) | | . CH, — CH, + Br, ——> No Reaction 


Buiene Ethene 
While ethane does not decolorize the pink colour of KMnO4 as it is saturated one. In this 
way, we can identify ethene from ethane. 


48. Why colour of bromine water discharges on addition of ethane In It? 
ans. Halogenation means addition of halogen like Cl, Br,. When bromine water (solution of 
bromine in water having red colour) is added to ethene in an inert solvent like carbon 
tetrachioride, its colour is discharge at once. 
Equation: 
H,C = CH, + Bn ——>Br- CH, — CH, —Br 
Red colorless 
In this reaction double bond of ethene is converted into a single bond by addition of a 
molecule of bromine. This reaction can occur if there is un-saturation of compound. As 
alkane; ethane has single bond among carbon-carbon atom, can't undergo addition reaction 
on reaction with bromine. In this wey ethane can be identified US ethane by using 
solution of bromine water. 
19. Sate one important use of each: os 
. |, Ethene li. Acetylene _ fii, Chloroform ‘iv. Carbon tetrachloride 
Ans. 1. Ethene: For artificial ripening of fruits. 
ii. Acetylene: Acetylene produces oxy-acetylene flame with oxygen.. Itt isa highly exothermic 
reaction. Heat released is used for welding purposes. - 
ili. Chloroform: Chloroform is used as a So for iioat waxes, etc. and for anesthesia. 


iv. Carbon tetrachloride: 
Eon tetrachloride is used an industrial solvent sid in dry cleaning. 


Extensive Questions 


Write a note on preparation of alkynes. 


1, 

Ans. Preparation of Alkynes: 

(i) Dehydrohalogenation of mcinal dihalides: When a vicinal dihalide is heated with 
alcoholic KOH, two hydrogen atoms along with two halogen atoms are removed two 


adjacent atoms with the formation of a triple bond between the adjacent carbons: 
en ) . , 


[RWP-GI-21](ALP) 


wg a ~ oKoH alcohol gmcH + 2KCI + 2H20 


100°C (Ethyne) 
(il) ~ a of tetrahalides: W When alkyl tetrahalides are heated with Zinc dust, the 
elimination of halides takes place to form ethyne. 


Equation: | 
Bact Claas ee ok! heat,  HC=CH + 2ZnCl2 
id ii oe eh (Ethyne) 
- DGK-GI-21 MTN-GI- -21](ALP) 
a Ae: uses of acetylene. | Ph 1)[ I" 


ANS: Uses Acety + (i) It is used for the ripening 
) Acie pout bok tylene flame with oxygen. 
Heat released is used for welding Purpaees 7 


It is a highly coterie reaction. 


(2) 


Ans: 


_halogenation of alkanes. 


It is polymerized to form benzene, which is used as raw material to form a variety of 


organic compounds. 
Acetylene is used to prepare other chemicals, such as, alcohol, acetaldehyde and acids. 


It is used for the manufacturing of polymer products like polyvinyl chloride, polyvinyl 
acetate and synthetic rubber like neoprene. 
Write two methods to prepare Alkanes and explain. 


: (1) Hydrogenation of alkenes and alkynes: 
Hydrogenation: "Hydrogenation means addition of hydrogen in alkenes and alkynes”. 


This reaction is carried out in the presence of nickel catalyst at 250°C to 300°C. 


H,C = CH, TU H, — “> HC - CH, 


[RWP-GII-2 1J[DGK-GII-21(ALP) 


250-300°C 
Similarly, HC = CH +H, —= > H)C = CH, 
Ni 
HC = CH, ste H, ALG eee CH, 


Reduction of alkyl halides: Reduction: "Reduction means addition of nascent hydrogen." 
It is a replacement.of a halogen atom with a hydrogen atom. This reaction takes place in 


the presence of Zn metal and HCl. 
CH,Br + 2(H] eee GLA + HBr 


7S 


CH,CH,Br + 2[H] Bid CH, _cH, +HBr_ 


What type of reactions are oer by alkanes? Explain with refrence to 
_[GUJ-GI-21][SGD-GII-21](ALP) 


Substitution reaction: ; 
“A reaction in which one or more hydrogen atoms of a saturated ‘compound are pce 


"with some other atoms (like halogen) is called a substitution reaction." 


Alkanes give only substitution reactions. These reactions are a characteristic property of 
alkanes. Alkanes react fairly with halogens in diffused sunlight only. In dark there is no 
reaction. In direct sunlight reaction is explosive and carbon is eG rissk 


bright sunlight 


Equation: CH, +2Cl, RE ae 4HCl 


In diffused sunlight, a series of seats take place and at each step one hydrogen atom is 


~ substituted by halogen atoms, so that all: the hydrogen atoms are substituted by halogen 


atoms, so that all the jydrogen atoms are substituted one by, One by halogen atoms. 


Equations: 


CHy+ Ch sitet CL Cl+HCl 
8 niorametiane 
CHCl Cl CHiCie+ HCl 
_ Dichloromethane 
CH,Cl,+Cl—“» CHCl, +. HC! 
| Trichloromethane 
ae (Chloroform) 
CHCh+ Cl —“» CCl + HCl 
a | Tetrachloromethane 


_ Carbon EI Be 
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MCQ's 

1. Which is reducing sugar? (LHR-II, GUJ-I/I1, FSD-I,MUL-I/II,SGD-I/II, DGK-II, SWL-II) 
(A) Glucose (B) Maltose (C) Sucrose (D) Starch 

2. General peTauls of carbohydrates is: (LHR-I/II,MUL-I,SGD-I, DGK-1/11, SWL-I/I) 
@) Cn,n (B). ©,(H,0),, (c) C,(OH), (D) none of these 


2014 - 2020 
13.1 | Carbohydrates 


3. Lactose consists of glucoseand: — (LHR-I/II,MUL-I,SGD-I, DGK-I/II, SWL-I/TI) 
(A) sucrose (B) maltose (C) starch ~ -  (D) galactose 


4. The most important oligo saccharide is: 
(LHR-I/1I, GUJ-I/II, FSD-I/II, MUL-I,SGD-II, DGK-I, SWL-I) 


(A) sucrose (B) glucose (C) fructose (D) maltose 


5. Which one of the following is crystallina solid? 
(GUJ-1/II,,MUL-I/II,SGD-I/II,DGK-II,SWL-II) ~ 


(A) Glucose (B) Starch (C) Cellulose (D) Glycogen 

6. Glucose is a: (LHR-1/II, FSD-1,DGK-I, SWL-I, MUL-II) 

(A) Hexahydroxy aldehyde (B) Pentahydroxy aldehyde Pian 
(C) Pentahydroxy ketone (D) Hexahydroxy ketone 

7. Pentahydroxy aldehyde is called: (GUI-1, FSD-I,DGK-1,SWL-I, MUL-II) 
(A) glucose (B) fructose (C) starch (D) sucrose 

8. Chemical Formula of Fructose is: (GU3-I/II,,MUL-I/II,SGD-I/I1, DGK-II, SWL-II) 
(A) C24 nPA1 (B) CsH295  _ (C) Caio 2), CsA, 


(9. Maltose is generally found in:- (SGD-I/II, DGK-II,SWL-II) 


(A) Milk " (B) Cereals / (©) Dairy products = (D) Cotton 


10. Fatty acids are the building blocks of: 
- (A) lipids _ (B) protein (C) glucose 


(LHR-I/II, MUL-I,SGD-I, DGK-I/II, SWL-I/II) 
— (D) vitamin 


ing is triglyceride: 
x ony Fr konpa = Z (LHR-GI,II, FSD-GII, DGK-GII /BWP-GI,1I,SWL-GI,1) 
, (A) Carbohydrates " (B) Proteins (C) Lipids | (D) Vitamins 
1, RWP-GI,LHR-GIT) 
12. Formula of stearic acid is: | ; (SGD-GI, iL | 
(A) C,,H,,COOH (8) C,,H;,;COOH (C) C,,H,,COOH, p) C,;H,,COOH 


perce of the dry weight of animal cell: 
; ray pea nee Eee ae (FSD-GI,DGK-GI) 
| ae oo) oe ao? 


(D) 100 


15. 


16. 


i7. 


18. 
19. 


20. 


21. 


Rancid butter has a foul smell because of: 
(LHR-I/II,GU3-I/11, FSD-1/11, MUL-I,SGD-II, DGK-I,SWL-I) 


(C) Tartaric acid (D) Sulphuric acid 
(LHR 11,GU)-I/I1, FSD-1,MUL-1/II,SGD-1/I1, DGK-II,SWL-II) 
(D) Ci5/1,,;COOH 


(A) Butanoic acid (B) Nitric acid 
Formula of Palmitic acidis: __ . 
(A) CsH,,COOH — (By CigyCOOH — (C) CpHysCOOH 


The organic compounds used as drugs to control bleeding are: 
(SGD-1/II, DGK-II,SWL-II) 


(A) Vitamins (B) Proteins © Lipids (D) Glycerides 
Amino Acids are link to each other through:  (LHR-I/II,MUL-I,SGD-I,DGK-I/1,SWL-I/I1) 
(A) Hydrogen Link’ — (B) Ionic Link (C) Gelatin Link (D) Peptide Link 


The Sele compounds used as drugs to control bleeding are: 
(FSD-I/II,MUL-1/II,SGD-I/1I,DGK-II ,OWL-I) 


(A) Vitamins (B) Proteins (C) lipids (D) glycerides 


Enzymes are proteins, which one the following properties they do not have? 
" (LHR-I/II,FSD-1,DGK-1,SWL-I,MUL-II) 


(A) They catalyze reaction — (B) The are not specific 

(C) They are highly efficient .  (D) They are produced by living cells 
Number of amino acids in proteins is: | aa (GUJ-I,FSD-I,DGK-I,SWL-I,MUL-I]) 
(A) 1000 . (B) less than. 10, 000 _ (C) more than 10000 (D) 2000 


Amino acids which cannot be synthesized by our body: 
(GU3J- 1/I1,,MUL-1/I1, SGD-I/II, DGK-II,SWL-IT) 


(A) Non Essential ; ~(B) Proteins = -~° (C) Essential (D) Amino acids 


22. 
23. 
24. 
25. 


26. 


DNA consist of: | | | — [LHR-IL,GUJ-I,MTN-ILSWL-] 
(A) Ribose = (B) Pentose . (©) Deoxyribose sugar (D) Phosphate 
Watson and crick discover the structure of DNAin: [MTN-I,GUJ-I,FSD-I,SWL-V/I] 
(A) 1950 eB) 1952 :a pete (CC) 81953 (D) 1955 

Which vitamin is fat soluble: © , [FSD-I,DGK-II,B WP-II,SGD-1] 
(A) A (BLE aot) (C).c Ka pana) wan ee (D)SAllVofthese 

Eye inflammation is caused by the deficiency of vitamin: [FSD-I,DGK-II,BWP-II,SGD-I] 
(A) Vitamin D (B) Vitamin C ~ (C) Vitamin B (D) Vitamin A 

The Night blindness is because of deficiency of: | (LHR-,GUJ-I1,RWP-L.MTN-VI] 
(A) VitaminA -  (B) VitaminE (C) Vitamin (D) Vitamin E 

Which vitamin is soluble in water? [GUJ-I,FSD-I,DGK-II RWP-I] | 
(a) VitaminA = = (B) VitaminC —(C)_- Vitamin D (D) Vitamin D 
Which one of the following is a fat soluble vitamin? [RWP-I,GUJ-L.MTN-I,SGD-I]] 


(A) Vitamin A (B) Vitamin B (C) Vitamin C (D)._All of these 


‘be synthesized by human body are c 


: (ii) These aminoacids are required by numan 
[body and must be supplied through diet: 


6. Define proteins and name Its basic yetts 
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29. Deficiency of Vitamin E causes: 
(A) scurvy 


i eS 
6 
SSVI = 


[MIN-ILDGK-I SWL-II] 
(B) Rickets (C) Night Blindness (D) Anemia 
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Te Define carbohydrates, write their general formula. ' (LHR-GI,OGK-GI,II,SGD-GI) 
Ans: Carbohydrates: Sell: are macromolecules defined as polyhydroxy aldehyde or 
’ Ketones. » 
_ General formula. They have general formula C, (H,0), 


Zs Give the characteristics of polysaccharides. (FSD-I/II,MUL-I/II,SGD-1/II, DGK-II,SWL-II) 
Ans: (i) They are amorphous solids. (ii) They are tasteless and insoluble in water. 
(ili) They are non reducing in nature. 
3. What are Monosaccharides? ef ~(GU3-1,FSD-I, DGK-I,SWL-I,MUL-1T) 
Ans: Monosaccharides: Monosaccharides are tthe simplest sugars which cannot be hydrolyzed, 
‘They consist of 3 to’9 carbon atoms. Therefore, they are classified according to the number 
of carbon atoms in their molecules as‘trioses, tetroses, pentoses, hexoses, and so on. The 
important monosaccharides are hexoses like glucose and fructose. 
4. Write structural formula of fructose. | . _ (SGD-1/II, DGK-II, SWL-IT) 
Ans: Structure formula of Fructose: qe Cyt ; | 
| | CH,OH | 


=O:> | 
Heart beaten th ag: 
ry way _OH 1 
nay OHan 
“CH,OH © 


PS 


5. What is the difference between  Eocantial and Norceasentiel Amino Acids. 


ae “GH, ALHR-I,SWL-GI, a GU)-GLI »SGD-GI) 


| - Essential Amino Acids ; Non-essential Amino Acids 
: hich can be synthesized b 
amino acids which cannot (i)The aminoacids w 
lent of ela alledihuman body are called essential amino acids. 


essential amino acids . 


(GU3-1/11,, MUL-I T/11,SGD-1/11,DGK-I, SWL-ID) 


abpetelpe are highly complicated nitrogenous compounds made up of 


ds are basic units a proteins. 
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Basic unit: Amino acid is the basic unit of protein. Amino acids are organic compounds 


consisting of both amino and carboxyl group. 


7. Write the chemical formulas of palmitic acid and stearic acid. 
(MTN-GI,LHR-GI,SWL-GI) 


Ans: Palmiticacid ©,;H,,;COOH: Stearic acid  ©,,H,,COOH 
‘8. What is difference between ghee and oil? (FSD-GII,DGK-GII,SWL-GII,MTN-GI,II,GUJ-GII) 


While Ghee exist in solid form at room 


temperature. temperature. 
They are triglycerides of Ensaturated fatty((i) They are Haale of saturated fatty 


acids. acids. 


13.1 even Carbohydrates | 


9. Give the balanced apg for the hydrolysis of sucrose. 
(LHR-I/II, GUJ-I/II,FSD-I/II, MUL-I,SGD-II, DGK-I aary! 
Ans: On hydrolysis,sucrose produces one unit of glucose and one unit of fructose. 
Org sea Gieele i O—PHRT > C, H;,0, +C,H,,0; 


Sucrose glucose fructose 


10. What is the difference between glucose and fructose? 
(SWL-GI, II, RWP-GII, GUJ-GI, LHR- GI, GII S60-6t! 


Ans: Glucose is a pentahydroxy aldehyde while fructose i is pentahydroxy ketone. 


Oils exist in liquid form.at room| (i) 


ale : Ae 
HC OHS 3 G=0 
HO— G— Hee HOC t 
se elles 
Of 6, 00 & fly eH C—OH 

CH,OH eee CHLOH 

(Gluose) ; sf - (Fructose) 


11. What are oligosaccharides? Give example. (GUJ-I/II,,MUL-I/II, SGD-I/II, DGK-II /SWL-II) 
Ans: Oligosaccharides give 2 to 9 units of monosaccharides on hydrolysis. 
These carbohydrates are white, crystalline solids easily soluble in water. They are also 
sweet in taste. They may be reducing or non-reducing. 
Example: The most important oligosaccharides are disaccharides like sucrose. 


C210, + 1. 20 > C,H, O, + CHO, 


! heat 
12. Describe sources of sucrose and starch. (LHR-I/II,MUL-1,SGD-I,DGK-1/11,SWL-I/II) 
Ans: Sucrose is found in sugar beet, sugar cane and fruits, while starch is found in cereal crops, 
wheat, barley, maize, rice etc. 
13. How Disaccharides are Hydrolyzed to Monosaccharides? 
» (LHR-I/11,FSD-1, DGK-I I, SWL-I,MUL-IT) 

Ans: The most important oligosaccharides are disaccharides like sucrose. 
On hydrolysis, sucrose produces one unit of glucose and one unit of fructose. 


Dil, HCI 
Cy2H220; Tt H,O0 my eRe \ Ce, 206 + CzgH 1206 
sucrose ! glucose fructose 


RR RR 
« 2 Fe: y 
j ‘ ‘ 
- 2 7 = . s 


+ 
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14. Define polysaccharides and give one example. 


(GU3-GI,RWP-GII, DGK-I,II, BWP- GI,LHR-GI,SWL-GII) 
Ans: Polysaccharides; Polysaccharides are macromolecular carbohydrates consisting of 
hundreds to thousands of monosaccharides. 


Examples of polysaccharides are starch and cellulose. 


15. Write structural formula of glucose, (GUJ-GI, SWL-GI,LHR-GII, DGK-GI) 
Ans: Structural formula of glucose: 
ne. 
H — . —QOH 
HO— on H 
H— c _OH 
mi G —OH 
CH,OH 


16. What are carbohydrates? Write names of three classes. 
| (GU3- 1/I1,,MUL-I/If, SGD-I/II, DGK-II, SWL-II) 
‘Ans: Carbohydrates: 


Carbohydrates are macromolecules defined as poly hydroxy! aldehydes or ketones. 
_ They have general formula. C, (H,0), 


Example: Glucose (C,H,,0,) = *Sucrose (C,,H;.0,,) 
Names of Classes: Monosaccharides, oligosaccharides and Polysaccharides. 
17. | Give the characteristics of disaccharides (any two). 
(LHR-I/II, MUL-I,SGD-1,DGK-I/II, SWL-1/11) 
Ans: _ i: Disaccharides are sweet in taste. ii. They-are easily soluble in water. 
18. Give characteristics of oligosaccharides. 
(LHR-I/II, GUJ-I/II, FSD-I/II,MUL-I,SGD-II, DGK-I /SWL-I) 
Ans: i. Disaccharides are white crystalline solids and sweet in taste. 
li. They are easily soluble in water. | rae 
19.. Describe carbohydrates as source of energy. (FSD-I/1I,MUL-I/1I,SGD-I/II, DGK-II,SWL-II) 
Ans: Our body uses carbohydrates in the form of glucose. Glucose is the only form of 
’ Carbohydrates that is used directly by muscles for energy. It is important to note that brain 
needs glucose as an energy source, because it cannot use fat for this purpose. 
20. Define reducing sugar with example. (GUJ-1/11,, MUL-I/II, SGD-I/II, DGK-II, SWL-II) 
e Ans. Reducing Sugar: Monosaccharides are white crystalline solids. They are soluble in water 
and have sweet taste. They cannot be hydrolyzed. They are bres in nature, therefore, 
_ these are called reducing sugars. 
Examples: Glucose 
21. Give an fromple of Disaacharide. How it is Hydrolyzed into Monosaccharides? - 
‘  (SGD-I/II, DGK-II,SWL-IT) 


Ans. The most important oligosaccharides are disaccharides like sucrose. 
On hydrolysis, sucrose: produces, one unit of glucose and one unit of fructose. 


C,,H,O,, + H,0 Geer > CoH206 +C.H 06 
sucrose heat glucose fructose 


[Chemist hy | 


—— SS 
SS 
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22. Write down the balanced aaiespnt for the formation of glucose. 
_ (LAR- -I/Il, MUL-I,SGD-I,DGK-I/I1,SWL-I/II) 


Ans: Balanced equation for the formation of glucose: 
6CO, +6H,O —"5 > C,H,,0, + 60, 


ae | Proteins aT Briel | 


23. Give general formula of amino acid. (LHR-GI,FSD-GII,GI,MTN-GII,SGD-GI,II,DGK-GI1) 


Ans: General Formula of Amino Acid: 
Shs arte R= aay COOH (carboxylic group) 
NH) (amino group) 
Side chain ‘R’ is different for different amino acids. 


24. Whatis meant by Non-essential Amino Acids? 
as MUL-I, SGD- 1 ,DGK-I/II, SWL-I/II) - 


Ans: Nereasoential Amino Acids: 
Those amino acids which can be synthesized by human boos are called non-essential 


aminoacids. These are ten in number. 


25. How many Amino acids are synthesized by Human body? 
| ~ (LHR-I/II,MUL-I,SGD-I (DGK-I/IL,SWL-I/II) 


Ans. Those amino acids which can be synthesized by human body are called non- n-essential 
_aminoacids. These areteninnumber. 9 ©) oe 


26. Differentiate between oil and Fat? Seyi sate (GUJ-1,FSD-1, DGK-1,SWL-I,MUL-II) 


‘While Fat exist in solid format room 


oe ; temperature. . 
(ii) They are triglycerides of unsaturated d fatty) They are triglycerides of Seley fatty 
_ acids. — . acids. ; 


27. Write down the eral formula of pide: rar (LHR-GII,RWP-GI,1I, FSD-GII,SGD-GII) 
Ans: General formula of lipid: babinys ashing open es 


be 
| Belen 
‘i | hae. 

HCP GUaR 


| 
H,C- O-C-R 


28. What is Hydrogenation of vegetable oil? Write Ketel (SGD-I/II, DGK-II,SWL-II) 


| Ans: Hydrogenation.of Vegetable oil: 
_ When hydrogen is passed through vegetable oil ‘in presence of nickel catalyst at 


250- 300°C, ghee is formed. This Process is called Bapasisten of vegetable oil. Ghee 
is also called margrine 

_ Megetable ol a H, ui Bs ieee Pree 

| _ (Saturated triester) 
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. Define Lipids. ca Sa bellowed AA 
. eae (LHR-I/I, MUL-I,SGD-1,DGK-I/I1,SWL-1/I1) 


Ans: Lipids: "Lipids include oils and fats. Oj 
; . Oils and fats are esters of long chain carboxylic (fa 
7 acids with glycerol. For example all olls and fats. : Aa 


30. Write the formula of palmitic acid. (LHR-I/II,GUJ-1/I1,FSD-1/I, MUL-I,SGD-II, DGK-I,SWL-1) 
Ans. The formula of palmitic acid is; C,;H,,COOH 


31. Write the Structural Formula of Triglycerides 
(LHR-II,GUJ-I/II,FSD-I,MUL-1/11,SGD-1/I1, DGK-I1,SWL-II) 
Ans. General formula of triglycerides is as under. 


Tl 
H,C-O-C-R 
een 
HC—O-C-R 

il 
H,C-O=C-R 


32. Shortly brief that Plants are source of Oil. (FSD-I/II, MUL-I/I1,SGD-1/1I, DGK-II, SWL-II) 
Ans: Plants synthesize oils and store them in seeds, such as sunflower oil, coconut oil, groundnut 
oil and corn oil. These oils are used as vegetable oils or ghee for cooking and other 

__ purposes. . uw . 

33. Write formulas of the following:- = [FSD-ISGD-I,GUJ-LBWP-ILSWL-I] 
(i) Palmitic Acid (ii) Stearic Acid | 7 

Ans. (i) Palmitic acids: C,;H,;,;COOH 

(li) Stearic Acid: C,,H,,;COOH » 


| Nucleic Acids. | 
34. What is Ribonucleic Acid (RNA)? ee sa a (sensei Dox 
Ans. Ribonucleic acid (RNA): : | ) ; 


It consist of ribose sugar. It is a single stranded molecule. Its role is like a messenger. 
35. Whatdo you mean by genetic code oflife? © | [SGD-II,FSD-I,MTN-L,DGK-I] c 
Ans. These instructions are 'Genetic code of life’. They determine whether an organism is a man 
or a tree or a donkey and whether a cell is a nerve cell or a muscle cell. When an error 
occurs in any of the steps involved in expressing the genetic information contained in DNA a 
genetic disease may occur. . 
~ DNA carries genes that contro 
RNA at proper time. 
36. Write about the work of Ribonucleic Acid. — 
Ans. Ribonucleic acid (RNA): 


It consist of ribose sugar. 
genetic information to work in the cell to bulld proteins. 


Is the synthesis of RNA and passes the genetic information to 
[LHR-II, MTN-1,DGK-I!] 


It is a single stranded molecule. It Is responsible for putting the 
Its role is like a messenger. 


37. Write sources of Vitamins A and D? [LHR-II,GUJ-,SGD-I, MIN-ILRWP-I] 
Ans. Vitamin A: Dairy products, eggs, oils and fats, fish, It can also be obtained from the 
~ beta-carotene found in green vegetables, carrots and liver. . 

Vitamin D: Fish liver, dairy products, oils and fats. Vitamin D is formed in the skin when It 


Is exposed to sunlight. 
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38. Write uses of Vitamin-D. [SWL-II,FSD-I,GUJ-1,B WP-IL,MTN-I] 
Ans. Vitamin D has a role in the absorption of calcium, which Is essentia! for the maintenance of 
healthy bones. 


39. Whatare Fat Soluble Vitamins? Write their examples. [BWP-II,MTN-I,FSD-I1,SWL-I] 
Ans. Fat soluble Vitamins: "The vitamins which dissolve in fats are called fat soluble vitamins". 


Examples: 
i. Vitamin A il. Vitamin D iii, Vitamin E iv. Vitamin K 
40. Write down the sources and uses of Vitamin ‘A. [BWP-II,MTN-1,GUJ-II] 


Ans. Vitamin A:Sources: Dairy products, eggs, oils and. fats, fish. It can also be obtained from 
the beta-carotene found in green vegetables, carrots and liver. 
Uses: Maintains the health of the epithelium and acts on the retina's dark adaptation 
mechanism. 
41. Why excessive use of vitamin D is harmful. 
; [LHR-II, SGD-II, DGK-I, MTN-IL,FSD-I/I,B WP-ILSWL-{] 
Ans. Accumulation of vitamin D in the body. Cause bone pain and bone like deposits in the 
kidney. 
42. What are Vitamins? ; [GUJ-IAI,FSD-I,MTN-I,RWP-II,SGD-I,SWL-IT] 
Ans. In 1912 Hopkins noticed that in addition to carbohydrates, proteins and fats there are other 
substance needed for normal growth. Although these substances were needed in small 
quantity, yet these substances were called Accessory ‘srowth Factors. Later Funk proposed 
the name 'Vitamin' for these substances. He discovered vitamin Bi (Thiamin). 


Solved Exercise *~ 


Multiple Choice Questions 


1. Carbohydrates are synthesized by plants through photosynthesis process which 
requires the following except:. . : he 


(a) CO, and water 1 onde (b): presence of sunlight 
(c) O2 bine | — (d) ‘chlorophyll 

2. Which of the followings is a disaccharide? ~ (DGK-I,MLT-1,SRG-II, BWP-T,GUJ-1)(ALP) 
(a) Glucose | (b) Fructose | (c) Sucrose (d) Starch 

ee Photosynthesis process produces: : | 

_ + (a) Starch . (b) Glucose — (c) Fructose | (d) Sucrose ; 

4. Which one of the following is tasteless? | (DGK-II, MLT-II, BWP-II)(ALP) 
(a) Starch (b) Glucose — (c) Fructose (d) ste 

5. When glucose and fructose combine they produce: ae (RWP-I)(ALP) 
(a) Starch _ (b) Cellulose (c) Sugrose ‘° (d) Noneof these 


6. Glucose is: 


(a) Hexahydroxy aldehyde: (b) He , 
Hexahydroxy ket 
-(c) Pentahydroxy aldehyde (d) elaaneels ae. 
7. Thousand of amino acids polymerize to form: 
2 Carbohydrates } (b) Proteins 
c) Lipids * / 
d) Vitaml 
8. _- Which one of following is a td Mt 
(a) Carbohydrates (b) Proteins 
Cals | 
4 ( 1 eens paiebtire ins (d) Vitamins | , 
is be A ei epi have the following properties except: 
(o) esere niche sila se ig are highly non-specific 
| re ale ti ITIC it oe ey are produced b cells ~ 
10. “ Which a pete following vitamins is water sihibie? / Papicene 
uf 3) Vitamin nti LLM Samoce (b) Vitamin C (c) Vitamins D- (d) Vitamins E 


(FSD-I,LHR-I)(ALP) — 


(RWP-II)(ALP) 
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41. Which one of the following is a fat soluble vitamin? 


(ay A (b) E 
(c) K (d) All of these 
12. Which one of Lobby following is not the characteriel ce of Moncesccharide? 
(a) WHITE crystalline solids ci) octal s Water 
H at ed Pee) ate 
3 eee baa vets (d) Reducing In nature 
is. Reset ile of the following statements about glucose and sucrose is incorrect? 
n water (b) Naturally occurring 


(c) Carbohydrates | (d) Disaccharides 
14. Which one of the followings is a reducing sugar? (SWL-I)(ALP) 
(a) Glucose (b) Fructose ~‘ (c) Sucrose (d) Starch 
15. The most important oligosaccharide is: 
- (a) Sucrose (b) Glucose (c) Fructose = =~—(d):~Maltose 
16. Night blindness is because of defici: incy of: . | 
(a) Vitamin a 7 (b) Vitamin E _(c) Vitamins C (d) Vitamin D 
17. The organic compounds used as drugs to control bleeding are: 
- (a) Vitamins (b) Proteins ~ (c) Lipids (d) Glycerides 
18. Deficiency of Vitamin E causes: 
(a) Rickets (b) Scurvy 
(c) Anemia in babies ae ee (d) Night blindness 
19. Lipids are macromolecules. They have characteristics except one of the 
followings: | 
(a) .They are high energy foods __. | (b) They are soluble in water 
; (c) They are poor conductor of heat (d) They are esters of fatty acids 
20. Vitamins are Accessory Growth Factors. They play important role in our body 
like: carga Tae eee 


(a) Provide are high energy food 
(b) Insulate our body form electric shock ’ 
_ (c) Build brain cells (d) Regulate metabolic process 


1. How plants synthesize carbohydrates? (BWP-1)(ALP) 
Ans. Carbohydrates are synthesized by plants through photosynthesis process form carbon 
dioxide and water in the presence of sunlight and green pigment chlorophyll. 
F sunlight 
6CO, a 6H,O chlorophyll C.H,20¢ de 60, 


. Equation: 
erized to form starch and cellulose. 


The glucose is further polym 


2. Give the characteristic of monosaccharides. : (SWL-I,DGK-1)(ALP) 
Ans. i. Monosaccharides are white crystalline solids. . 
ii They are soluble in water. iii. They have sweet taste. 
They ca hydrolyzed. 
: Th a jean in aire therefore they are called reducing sugars. 
FY 3, et is difference between glucose and fructose? 


Ans, cose: Glucose Is a pentahydroxy aldehyde. 
Bea le ee cioae is a pentahydroxy ketone. 


4 j 


Structures: 


ane CH,OH 
shay HO-G-H 
H-G-OH H-G-OH 
Th ei H-G-OH 
CH20H CH,OH 
Glucose Fructose 
4, Give an example of a disaccharide. How it Is hydrolyzed into monosaccharides? 


Ans. The most important disaccharides is sucrose which can be hydrolyzed into monosaccharides 
_ On producing one unit of glucose and one unit of fructose. 


C,,H,,0), ct H,O—Far > CeH,.0, nF C.H,0, 


Equation: sucrose glu COs e fructose 
5. Give the characteristics of polysaccharides. | 
Ans. i. They are amorphous solids. ii. They are tasteless 
iii. They are insoluble in water. _ iv. They are EN eel in nature. 
6. Where the proteins are found? , , . baie -(BWP-T(ALP) 


Ans. Proteins are present in all living organisms. They | rane up bulk of the:non-bony structure of 
the animal bodies. They are major component of all cells and tissues of animals. 
About 50% of the dry weight of cell is made up of Bote. They are found is HUES, skin, 
hair, nails, wools and feathers, etc. 

7. Describe the uses of SCAT edges, 

Ans. Uses of Carbohydrates: ; 

i. They regulate the: amount of sugar level in, our body. Low : sugar level in ‘body aS in 

hypoglycemia. 

il. They provide essential nutrients for bacteria in intestinal fact nha helps indigestion. 

lil. Dietary fiber helps to keep the bowel functioning properly. 

lv. Fiber helps in lowering of cholesterol level and regulates blood pressure, 

v. Carbohydrates protect our muscles from cramping. 

B. Lactose is disaccharide; which monosaccharides are present | in it? 

Ans. Lactose is a disaccharide consisting of glucose and galactose. 

i. Why the ten amino are essential for us? - 

\ns. The ten amino acids are essential for us because our body cannot ainecee these amino 

. - acids. Essential amino acids. are required by our bodies and must be supplied through diet. 

0. How are proteins formed? . _ (MLT-I,DGK-I)(ALP) 

ins. Two amino acids link through peptide linkage. Peptide linkage (bond) is formed by the 
elimination of water molecule between the amino group of one amino acid and carboxylic 
acid group of another amino acid, such as: 7 

quation; aaa Pea 


a 


| | | 0 
- HO 
ait oe nto + pata smoreaeamcttalt vf See 


(Dehydration) Peptide Konace 
When thousand of amino acids polymerize, they form proteins. 
F How Is gelatin obtained? 
s. Proteins are found in bones, When bones are heated they ge pac. ‘Gelaun is used, to 


make bakery items. 
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eee 
aan = 


I 
HC—0—C—R | 
i 
H,C—O—C—R 
13. Name two fatty acids with their formulae. (MLT-II, FSD-1)(ALP) 


Ans. Examples of fatty acids with their formula are given as follows. 


i. ©15H3}COOH js catied palmitic acid ii. ©y7H3sCOOH jg called stearic acid 

14. Give the types of vitamins. — 

Ans. Vitamins are divided into two types. - » 4 

|, Fat. should vitamins: The vitamins which dissolve In fats are called fat soluble vitamins. 
They accumulate in the body and cause diseases. For example D, vitamins A, vitamin E and 
vitamin K. ee ee ee AS : 

i. Water soluble vitamins: The vitamins which dissolve in water are called water soluble 
vitamins. These are vitamin B complex and vitamin C. 

15. What is the significance of vitamins? _ 

Ans. |. Each vitamin plays an important role in the healthy. clevelopment of our body. 

i, | ‘They are absolutely necessary for our normal growth. 

ii, They help to regulate our body's metabolism. 

16. Describe the sources and uses of vitamin A. a . 

Ans. Sources: Vitamin A is ‘obtained by dairy products, eggs, oils and fats, fish. It can also be 

- obtained from the beta-carotene found in green vegetables, carrots and liver. 

Uses: Vitamin A is used to maintain the health of the epithelium and acts on the retina's 
dark adaption mechanism. © Tae! Be inn seeeltnd es 

17. Justify water soluble vitamins are not injurious te health. 

Ans. The water soluble vitamins dissolve in water very easily. Due to the solubility of these 
vitamins into water, they are rapidly excreted from the body and does not accumulate into 
body to. cause disease. Hence these vitamins are ‘non-toxic and not injurious to health even 


in Jarge quantity. * ss 3 
18, What do you mean by genetic code of lifa? | a 
Ans. DNA is the permanent storage place for genetic information in the nucleus of a cell. It 
t carries and stores all genetic information of the cell. It passes these information as 
be instruction from generation to generation how to synthesize particular proteins from amino 
acids. These instructions are called genetic code of life. 
19, What Is the function of DNA? ae i Sar | 
Ans. Proteins development in new cells is basically determined by the sequence of nitrogenous 
bases In DNA. DNA carries genes that. control the synthesis of RNA that is ultimately 
responsible for the synthesis of proteins. Errors Introduced Into the genes cause the 
| formation of faulty RNA. So to. ensure the orderly arrangement of RNA as well protein, 
double helix. of DNA must be properly sequenced. 


j : RNA works like a messenger? : 
20. How you justify RN it is a single standard molecule, It is responsible for putting 


bytes Ane. RNA consists is, fas Pork in the cell to build proteins, Its role Is like messenger. RNA 
sunt ae a a anal ta transmit the genetic information. RNA is then responsible for 
_ Is synthesize meres 


ri 
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| Extensive Questions 


1. What are Polysaccharides. sive their properties. 
Polysaccharides: Polysaccharides are macromolecular carbohydrates consisting of 


hundreds to thousands of monosaccharides. 
Examples: Examples of polysaccharides are starch and cellulose. 
Characteristics of Polysaccharides: The are amorphous solids. They are tasteless and 
insoluble in water. They are non reducing in nature. 
a What are monosaccharides? Write their characteristics. 
[SGD-GII-21][RWP-GII-21][DGK-GI-21][GUJ-GI-21](ALP) 
Ans: “Monosaccharides are the Simplest sugars which cannot be hydrolyzed. They consist of 3 to 
’ 9 carbon atoms". 


Classification of monosaccharides: 
They are classified according to the number of carbon atoms in their molecules as trioses, 


tetroses, pentoses, hexoses and so on. The important monosaccharides are hexoses like 
glucose and fructose. Glucose is pentahydroxy aldehyde. while Fructose is pentahydroxy 
ketone having the open chain structures as follows and general formula , 


[RWP-GI-21][SWL-21](ALP) 


Ans. 


GUO ee CHO 
HSC -OH | he pe: 
em oe Hosdeu 
oa eae 
| | eC lOH. 
CH20H | - CH,OH 
Glucose 2 teers: Bgl Fructose st | 
_ Monosaccharides are white aystalline solids. They are soluble in water and have sweet taste. 
3. Write note on oligosaccharides. ae =. [MTN-GI-21](ALP) 


Ans: Oligosaccharides: "Oligosaccharides give 2 to'9 units of monosaccharides.on hydrolysis:. 
They are classified as disaccharides, trisaccharides, tetrasaccharides, etc, depending upon 


_ the number of units they produce on hydrolysis. 
The most important oligosaccharides are disaccharides like sucrose. On hydrolysis sucrose 
. produces one unit of glucose and one unit of fructose. — Pig 
Equation: ; . 


= Pas ; Di ; y ) : : 
C,,H,,0,, t H,0: f sae C.H;,0, ae C,H,,0, 
sucrose ' glucose fructose 


4. Explain that amino acids are building blocks of proteins. 
bebe | | _, [BWP-GI-21}[MTN-GI-21][DGK-GII-21](ALP) 
Ans: Amino acids as building blocks of proteins:. 

_ Two amino acid link through peptide linkage. Peptide linkage (bond) is formed by the 


elimination of water molecule between the amino group of one amino acid and carboxyl 
- acid group of another, such as: ; 


; . ? pi H .. . 
‘a ates + ies ratios ny H2N cH-d— Nes CH—COOH 


____ Oshydration) Peptide linkage 


oe 
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2. 


4. 


rey 


At the height 65-120 km for earth's surface (ei 


cy Bietnersture range of 


_ 2014 - 2021 


Stuc ee sac 


Meo Is called grean house gas? . ($GD+1/11,DGKel1, SWU-IT) 
In which region, Ozone formation takes place: (BWP-1) 


(A) Troposphere (B) stratosphere (C) Thermosphere (Db) Mesosphere 
2014 ~ 2020 


m Composition of Atmosphere | 


About 99% of atmospheric mass lies with In: | (RWP-11, DO K-1,90D-I,MTN-VIL,B WP el) 

(a) 10km (b) 20km (c) 30km (Bd) 40km 

How mary percentage of sunlight is absorbed by atmospheric gases, 
(MTN-I1,DOK-1,8O0Dql] 

(a) 12% (b) 18% (¢) 24% ~ (d) 30% 


Depending upon temperature variation, atmosphere is divided, 
(8) One region _ (b) Two region ~ (c) Three region (d) Four region 


Which sphere is above the surface of soils [LR GUI RWP-ll, 8-1, DOK-1,8 WPI, SWL-ll} 
(A) Mesosphere (B) Stretosphere (€)  Thermosphere (0) Troposphere 


Stratosphere Is at the height of: _ {RWP=il, 8GD=11) 


(A) O-i2km - (B) (12-50 km . (6) 50-85 km (D) 85-120 km 


Layers of Atmosphere 


(GU) 44/11, MUL«1/11, 8GD-1/11, BGK-I1, SWL-I1) 
(A) Troposphere (B) Mesosphere (C) Stratosphere (D) Thermosphere 
Hel here from earth's surface Is! 

ae 4 “ob lanae (LHA-I/1,MULl, §GD-+1,DGK:1/11,SWL=I/t) 


(A) 30K -(B) 40km (c) Sokm (0) 6okm 
| gas protects tg surface from ultraviolet radiations! 

: "a ic pede tN a (LLHAt-GI, I, RWP-GII, BWP*GT, RWPGI,BWP-GIt) 
(A) CO, wy C0) TS Avs. 2 ©) N, 

r jer machine le oft 

_Astrange bitter smell noticed near photo copier (GUI, FSD*1, 0G KI, SWLl, MUL-tI), 

ae 50 (c) 7 REA aa A", Wer 

w) pili att (GU)-1/11, ,MUL- 44/11,860-1/11, DGK-11, SWeel1) 


thermosphere Is! 


ack. °C gecrenses Le 
reer (0) > ~99/, Incroneee 


(B) =58 OC nee 2 "C’ inerenses 


~ (SGD- Vi, DGK-I] WLI) WI) 
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13. Temperature range of stratosphere is: 
(A) 17°C —-—S0 °C (B) -58°C=2°C (cc) 2°C--93 °C (D) > -93 °C 


Pollutants | 


14. Waste material that pollutes alr, water and soil is termed as: 
(LHR-I/1I,MUL-1,SGD-1,DGK-1/11,SWL-I/TI) 


(A) pollution (B) pollutant (C) solvent (D) solution 

15. is a secondary pollutant: (LHR-I/1I,FSD-1,0GK-1,SWL-I,MUL-IT) 
(A) SO, (B) CO, (c) CH, (D) HCE 

16. Which is secondary pollutant: (GUJ-1,FSD-1,DGK-1,SWL-1,MUL-IT) 
(a) H,SO, (p) CO, (:)CO (D) SO, 

17. \ULfe gas for plants is: (LHR-I/11,GUJ-1/11,FSD-1/11,MUL-I,SGD-IT, DGK-1,SWL-) 
(A) CO (B) CO, (c) CH, (D) O, 


14.4) } Acid Rain and Its Effects 


18. Buildings are being damaged by Acid Rain becaues it attacks: 
(GUJ-I,FSD-I,DGK-I,SWL-I,MUL-IT) 


(A) Calcium Sulphate (8) Calcium Carbonate (C) Calcium Nitrate (D) Calcium Oxalate 
19. The pH value of acid rain is: (GU)-1/11,,MUL-I/1I,SGD-I/11, DGK-II,SWL-IT) 
(A) 6 (B) 6.5 (C) 8 Gr (D) 4 


| Ozone Depletion and Its Effects | 


Which pollutant is not found In car exhaust gases: [SGD-I,MTN-II,FSD-I/II,B WP-II} 
(A) CO (B) O3 Bee {C) NOs ' (D) SO2 


Which gas one Shag the elements from ultraviolet radiations? 
[GUJ-ILMTN-ILDGK-I,BWP-I] 


(@) ©, (B) CO (C) N2 (D) 03 
Ozone is formed in -  [GUJ-I,RWP-LFSD-I,MTN-ILSWL-I} 
(A) Troposphere (B) Stratosphere (C) Mesospehre (D) Thermosphere 


‘aaa 


S 
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SI “ : i COCO OOHOEEEHESHEE HEE SHEEEE HH EHS 
1, What is the difference between Atmosphere and Environment? . 
(LHR-I/I1,FSO-1,0GK-I, SWL-I,MUL-II) 
PRA Se Atmosphere Is the envelope of different gases around the Earth. 
_ Environment: The surroundings or conditions in which a person, animal, or plant lives of 


ie operates Is called environment. rie } F 
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5. Whatdo you mean by an Air Pollutant? 


2; 
Ans: 


WP-GI,SGD-GII, DGK-GIl) 
The harmful substances present in ‘ , 

j 

Syecor tered hy r are Called air pollutants. Even a beneficial substance 


example: Oxides of sulphur, Oxides of carbon etc 


i id rai 
3. How Bs ne Produced? (LHR-GI,II,SWL-GI,MTN-GI,BWP-GII,RW-GI,) 
Ans: Acid rain: mae = fossil fuels Produces oxides of sulphur and nitrogen in the air. Rain 
water pe 2into H,SO, and NO, to HNO, and HNO, ‘Normal rain water fe 
Bee oe but rain water on‘dissolving air pollutants (acids) becomes more acidic and Its 
pH reduces from 6: to 4, 
Ege eran IS formed on dissolving acidic air pollutants such as sulphur dioxide and 
nitrogen dioxide by rain water. , 
4. Why acid rain damages buildings? (GUJ-GI,II,FSD-GII, DGK-GII,LHR-1) 
Ans: Acid rain attacks the calcium carbonate present in the marble and limestone of buildings 
and monuments. Thus, these buildings are getting dull and eroded day by day. 
5. State any two effects of acid rain. es __ (GU) GII,RWP GII,BWP GII) 
Ans: Effects of Acid Rain: (i) Acid rain attacks the calcium carbonate present in the marble and 
limestone of buildings and monuments. Thus these building are getting dull and eroded day 
byday. ks we? = . 
(i) It directly damages the leaves of trees & plants. 
6. Ozone is beneficial for human life, justify. (GUJ-GI,SGD-GI,RWP-GI, FSD-GII, FSD-1) 
Ans: Ozone layer protect earth like a shield from harmful ultraviolet rediations of sun light. 
_ Otherwise, ultraviolet radiations would cause skin cancer. Thus ozone layer In stratosphere 
is beneficial for life on the Earth. - ae ; ; 
7. Define Ozone and Ozonehole. == 8 . (SGD-GI,DGK-GI,LHR-GII) 
Ans: Ozone: Ozone is an allotropic form of oxygen consisting of three oxygen atoms.It is formed 
in atmosphere by the association of an oxygen atom with an oxygen molecules in the mid . 
_Ofstratosphere. = 2 Sa are ae ike a 
a O.e) + O69) Ox) 
Ozone hole: The region in which ozone layer depletes is called ozone hole. 
Signs of ozone depletion were first noticed over Antarctica in 1980s. Since 1990s depletion 
has also been recorded over the Arctic, as well. 
8. Why are the flood risks increasing? | 
Bd ie, Boats wey _ > (LHR-I/II,GU)-I/II,FSD-I/11,MUL-I, SGD-II, DGK-I,SWL-I) 
air rming, average temperature of earth's surface Is 
Ans: Due to greenhouse effect and global, warming, | q hit cape: toleeenepue ta 
increasing dramatically. It is in turn causing the glaciers now 
which, flood risks are increasing day by day. patie 
: ed first (BWP-I) 
9, What is Ozone Hole? Where was it noticed first. re 
Ans: The region in which ozone layer depletes is called ozone hole. 
It was first noticed in 1980 in Antrarctica. | sh 
10. Define Ozone , ae | 
‘ ee oxygen atoms. It Is 
Ans: Ozone: Ozone Is an allotropic form of oxygen consisting of three oxyg 
formed in stratosphere. 
ape . O+0, 9 O, 
(BWP-II) 
11, Where does Ozone layer exist, | ¥ | 
Ans: Ozone layer Is found In stratosphere. (OGK-1)(GUI-1)(DGK-1) 


Stratosphere 
__ (iv) Mesosphe 


shere Sa 


ia 


re 


, be ok 
ar i hoe 1 


* 


togeey nar'sregions. ti i 
number atmosphar $ reg’o __ (il) Troposphere as oP i 
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(GU)-1) 
exhaust products driven out because of combustion of 


nae 
13.. Define.primary pollutants, Give one example. 


Ans: Primary pollutants are the waste of 
fossil fuels and organic matter. 


Example: -eo.co, 7 -StudyNotes. pk 


2014 ~ 2020 


14.1 | Composition of Atmosphere 


Layers of Atmosphere 


14, ‘Write percentage rial of atmosphere by volume, 
(LHR, RWP-1,DOK-1,S WLP 


iS. Why ghd atmospherte : mass Is found in troposphara? 
DTBes-4/11 MULIL SODH TL OGRE LT 
Ansi “About 99% of atmospherle-mass lies within 30 km and 75% of it is present within 11 km 
above from surface of earth, Since height of troposphere from surface Zi earth is Onl km, 
69 75% simospheric mass is found in troposphere, 
. 6, How ae natural Sma are formed on 1 earth? Write thelr names, . 
ae . | . - (PSD“GILHR-GI, GUJ-GI) . 
2. Ane: Natural syeteme on earth: — . 
There are four natural systems, present on earth; 8% . . 
im) Lithosphere (Il) Hydrosphere i (ill) Atrioschere (v) mencherse 
17. Why is the = Ulpch e of lait! stratosphere i6. highar? . 
f (GU3-1/il,,MUL-1/11,SGD- -1/H,DGK1, SW I) 
An The presetice of sore (due ta sbaornton of radiation) in this region Is responsible for the 
_ fise Of temperature in stratosphere, Within this, region, temperature increases as altitude 
___ Wherease, such as lower layer temperature is about -S8°C and upper layer Is about 2°C. 
salle Write vehi the apps of ted and temperature of mesosphere, 
: UIA EAA alee tg lal 


i 
rc at why ne concentration of Ssane in Stratospher remalne nearly constant? 
(GUT, FSD1, DGK+1,SWL-I,MUL=I1) 
: Ane, ‘The mid stratosphare hae less w light passing through It. Here O and O, recombine to 
form ozone Which Is an exothermic reaction, Ozone formation In. this region results In 
1g cg pact ot Thus ozone layer exists in mid stratosphere, yn Ade 

cenit eee ae iy + Oy)? Ove 


een 
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The lower stratosphere receives very iw UV radiations, this monoatomic oxygen Is not 
found here and ozone is not formed here, It Is the reason that concentration of Ozone In 
Stretospher remains nearly constant. 


20, What Is the temperature range of stratosphere and mesosphere? 


a fe Secondary eran 
Be pe These are sulppurle acid, carbonic a 
= ; AN)» eas ee “pha foe 


| ' Primary air Pollutants 70 | 


2 25, What are secondary pollutants? Give an Sea 


(GUIeI/11,, MUL«I/11,SGD-1/11,DGK-11,SWL-II) 
Ans: Temperature range of Stratosphere Is: BBE mm 2°C 
Temperature range of Mesosphere Is: 2°¢ ~ 93°C 
21, State the phenomenon of decreasing temperature In treposhere. . ; 
| | (SSD-1/11, 0GK-T1,SWL-I1) 
Ans: In troposphere, as the concentration of gases decreases gradually with the Increase of 
altitude, correspondingly temperature also decreases at a rate of 6°C per kilometer. 


Pollutants : 


22, eirerentiate between primary and secondary alr pollutants. 
eset LHR-GII,GUJ-GI,RWP-GLII MTN-GID) 


~ Secondary ar Pollutants 


Primary alr pollutants are the waste or exhaust eeecndeiy air pollutants are produced by 
products driven out because of combustion La Sc ona ts pst gt ea oem pe 
fossil fuels and organic matter, These ara oxides i@usbabenss soe ty te aeeaaae Me = 

“ are sulphuric acid, carbonic acid, nitric acid, 


of sulphur 
(SO,andSO,) , oxides of pope hydrofluoric acid, ozone and peroxy acetyl 
a nitrate eal | 


(CO,and CO), oxides of nitrogen (specially 


nitric oxide NO), hydrocarbon (CH,), ammonia} 
and compounds of fluorine. 


23, Define pollutants and air pollutants, by Sabet -(SGD-<Gi, MTN GII,SWL-GI! /GUI-GI) 
_ Ans 


Pollutants: "A pollutant is a waste material that pollutes alt, water and soil.” 
- These pollutants are being created and discharged to the ‘environment by human activities. 


_ They make the environment (air, water or soil) harmful to life, ae! 
- Air Pollutants: The harmful substances present in alr are called air pollutants. 


24, eeenaty as primary and secondary pollutants. — (SGD-I/11, DGK-II SWE) 
ei He Gude 50, | 


i , PAmary air —— . caconeary air pollutants 


(LHR=L/11,MUL- {,SGD-1, OGK-1/11, SWL-I/M) 3 


ts: Secondary pollutants are produced by various reactions of primary 
cid, nitric acid, Hearanvatie acid, ozone and 
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26. CO, is responsible for heating up the saeeinnele why? 
(LHR-GI,GUJ-GII, RWP-GI, MTN-GI) 


Ans: The CO, forms a layer around the Earth like an envelope. It allows the heat rays of the 


sun to pass through it and reaches upto the earth. These rays are reflected from the earth 
surface and go back to upper atmosphere. Normal concentration of CO, layer retains 
enough heat to keep the atmosphere warm. If there had been no CO, layer, our earth 
would have been very cooled one and it would be very difficult for life to exist. 

27. Give two effects of global warming. (LHR-GII,BWP-GII,GU)J-GI, DGK-GI1) 


_ Ans: Effects of Global Warming: 
(i). Accumulation of carbon dioxide in air is resulting in increasing elidel 


about 0.05°C every year. 
(ii) It is causing major changes in weather patterns. Extreme weather events are occurring 


more commonly and intensely than previously. : 


28. Define global warming. 
Ans: Global Warming: The average temperature of earth is rising due to combined increasing 
rate of green house effect and ozone depletion. Because of increased warming , this 


phenomenon is called global warming. 
29. Why CO, is called green house gas? - 
Ans: Because CO, in the atmosphere acts like a glass wall of a green house. It allows UV 
radiations to pass through it but does not allow the IR radiations to pass through it. 
Concentration of 60): in air increases less heat energy, lost from the ‘surface of the earth. 
‘Therefore the average temperature of the surface gradually increases. This is why CO} is 


heric temperature 
(RWP-GII,MTN-GIL, DGK-GII) 


(LHR-GI,FSD-GI,II, DGK-GI ;GUI-GI1) 


called green house gas. 


30. Define green house effect and global arming 
(FSD- T/I, MUL-I/II, SGD-I/II, DGK-Il ;SWL-IT) 


Ans: Green House effect: As the concentration of feey) in air increases, less heat energy is lost 
from the surface of Earth. Therefore, the average temperature of the surface gradually 

increases. This is called green house effect. 

Global warming:Green house effect is proportional, to the amount of COQ in air. Greater 

the amount of CO> more is trapping of heat or warming. Due to increased warming the 

temperature of global is increasing this phenomenon is also called global warming. | 


Acid Rain and Its Effects ek | 


31. How. acid | rain increases the acidity of soil? (RWP-GI; MTN- GI, LHR-GI, DGK-GI /SGD-GI) 
Ans: Oxides of sulphur and nitrogen present in air when combine with rain water, They change. 


into 250, and HIN O; and reaches to earth. This acidic rain increases the acidity of soil. 


32. How acid rain affects the trees and plants? (FSD-I/II, pA SGD-1/II,DGK-II /SWL-II) 
Ans: Effect on leaves of trees and plants: 
ac an directly damages the leaves of trees and plants, thus limiting their growth. 
= ea ng upon the severity of the damage, plants growth can be hampered. Plants ability 
r cold or diseases reduces and ultimately they died. 
33. Write down any two effects of acid rain. 
Ans: pte rain increases the ‘acidity of the soil. Many crops and plants cannot grow properly 
n soil. (ii) Acid rain alee damages the leaves of trees and plants.: 
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545. Ozone Depletion and Its Effects 


Where Ozone is found? [FSD-I1,DGK-I,SWL-I]] 


ans. It is formed in atmosphere by the association of le 
in the mid of stratosphere. an oxygen atom with an oxygen molecu 


0,+0-0, 


35. Give two serious effects of Ozone depletion.(GUJ-GI,MTN-GI, BWP-GI, II, LHR-GII,FSD-GI) 
ans. Effects of ozone depletion: 


0) Depletion of ozone enables ultraviolet radiations of Sun to reach to the Earth, that can 
cause skin cancer to human beings and other animals. 
Decreased ozone layer will increase infectious diseases like malaria. 
Why is Ozone important for humans? [DGK-IL,SGD-1,B WP-L1LSWL-l] 
This layer surrounds the globe and protects earth like a shield from harmful ultraviolet 
radiations of sunlight. Otherwise, ultraviolet radiations would cause skin cancer. Thus ozone 
layer in stratosphere is beneficial for life on the Earth. 
37. Define Ozone and Ozone Hole...  [RWP-ILDGK-LSGD-1] 
Ans. Ozone: Ozone is an allotropic form of oxygen consisting of three oxygen atoms. 

| 0,+O—>0, pA: 
Ozone hole: A single chlorine free radical released by the decomposition of CFCs is 
capable of destroying upto many lacs of ozone molecules. The region in which ozone layer 
depletes is called ozone hole. ‘ 
Signs of ozone depletion were first noticed over Antarctica in 1980s. Since 1990s depletion 
have also been recorded over the Arctic, as well. ; 
How ozone layer is being depleted by chlorofluorocarbons? 

, | ~ s LHR-IL,SGD-ILMTN-IILDGE-]] 

The ozone layer is being depleted through various chemical reactions, such as: 
The-ozone molecule absorbs solar radiation and dissociate readily, i.e, self dissociation of 


ozone takes place. . 
(i) However, chlorofluorocarbons' CFCs (used as refrigerants’ in air conditions and 


refrigerators) are major cause of depletion of ozone layer. These compounds leak in one 
way or other, escape and diffuse to stratosphere. Their ultraviolet radiations break the C-Cl 


bond in and generates chlorine free radicals as. 
CFC£, ———> CFCL, +C £ 


pals 


° 


SF 


One) + CL —0r¢) + OCL 
oc’ —>0°+Cé- 


, rer (> ——> 021g) 


Solved Exercise. 
Multiple Choice Questions 
ee 
in: (RWP-I)(ALP) 
(c) 15 kilometer (d) 11 kilometer 
atmosphere is divided into how many 


1, About 99% atmosphere's mass lies with 

(a) 30 kilometer (b) 35 kilometer 

2. Depending upon temperature variation, 
‘regions? 


s/c) three (d) four 


(pine 
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(DGK-II, MET+1, SRG-11,LHR-1)(ALP) 


3. Just above the Earth's surface Ist 
(a) mesosphere 
(c) thermosphere 
4, A group of gases that mainte 
(a) carbon dioxide and water vapours 
(c) oxygen and water vapours 
5, The Earth's atmosphere Is getting hotter 
(a) Increasing concentration of CO (b) Increasing concentration of CO2 
_ (c) Increasing concentration of CO3 (d) increasing concentration of SO2 
6, Which one of the following is not a Greenhouse effects? 
(2) increasing atmospheric temperature (b) increasing food chains 
(c) Increasing flood risks (d) Increasing sea-level 
7. Normally rain water Is weakly acidic because of: (RWP-I1,BWP-1,SRG-II)(ALP) 


(b) stratosphere 

(d) troposphere 

ins temperature of atmosphere Ist 

(b) nitrogen and carbon dioxide 


(d) nitrogen and oxygen 
because of! (SWL-I)(ALP) 


(a) SO3 92s (b) COg gas _ (c) SO2 gas (d) NO2 gas 
8.  Bulldings are being damaged by acid rain because It attacks! (SWL+I)(ALP) 
(2) calclum sulphate a “a. (b) calclum nitrate 
(c) calcium carbonate _ (d)_ calclunt oxalate: 
9. Acid rain affects the aquatic life by clogging fish gills because of: 
(a) lead metal (b) chromium metal 
(c)- mercury metal | ~ (d) aluminium metal | 
10. Ozone is beneficial for us as It: ; __(RWP-IT)(ALP) 
(a) absorbs infra-red radiations ~ (b) absorbs ultra-violet radiation | 
(c) absorbs chicrofluorocarbons' (d) absorbs air pollutants ; 
ii. Which one of the following is not an air poliutant? 
(a) nitrogen i *. (b) carbon dioxide 
(c) sulpher dioxide - a? ars (Ud) ozone: 
12. Iron and steel structuresaredamaged by: 
__ {@) carbon monoxide (b). sulphur dioxide 
~ (c) methane— 53%, a (d) carbon dioxide 


13, Infra-red radiations emitted by the Earth are absorbed by: | 
‘ | “ere (RPI, MLT-II, GUJ-I, DGK-1/11)(ALP) 
(2) C02 and H20 | | (b) Nz andQ2 
(©) COzand N2 my ~ (d) Oz and CO2 | 
14, Global warming causes rising of the sea level. The cause of global warming Is: 
(8) COzgas - (b) SOQ2 gas’ (c) NOx gases (d) 03 Ae aiid 
15, Which gas protects the Earth's surface from ultraviolet radiations? 
at pny (MLT=I, LHRol, FSD>1)(ALP) 


(a) CO2- (b) | COs c) N 

16, ee of ozone depletion are pe a Sg one: eh 
zt eda psi diseases | (b) increase crops production 

Pe wacri ee ee we Meg (d) can cause climatic changes 

ani bib pollutants are not found in car exhaust fumes? 
|  (b) 03 - (c) NO2 (d) 2 


‘18. The process nosp : 
8. The process by roca atmospheric nitrogen Is turned into nitrates in the soil is 


uy 


. 


bon CP) Ang ef» 


dation | (d). reduction 


19. 


20. 


1. 
Ans. 


Ans, 


Global warming is because of: (BWP-II,GUJ-1)(ALP) 
(a) absorption of IR radiations emitted by the Earth's surface 
(b) absorption of IR radiations coming from the Sun 
(c) absorption of UV radiation coming from the Sun 
(d) emission of UV radiation from the Earth's surface 
Carbon monoxide is harmful to us because: 
(a) It paralyses the lungs . (b) it damages Iungs tissues 
(c) It reduces oxygen carrying ability of haemoglobin 
(d) It makes the blood coagulate 


_ Short Questions 


Explain the phenomenon of decreasing temperature In troposphere, 
Concentration of both carbon dioxide (CO) and water (H20) vapours allows visible light to 
pass through but absorb Infrared radiations emitted by the Earth's surface. Therefore, these 
gases absorb much of the outgoing radiations and warm the atmosphere, At altitude, the 
concentration of these gases decrease at a rate of 6°C per kilometer and decrease the 
temperature resultantly, — En Fe | 
Differentiate between primary and secondary air pollutants, _ . 
Primary pollutants; Primary pollutants are the waste or exhaust products driven out . 
because of combustion of fossil fuels and organic matter...These are oxides of sulphur (SO2 


. & SO3), oxides of carbon (CO and CO2), oxides of nitrogen (specially nitric oxide NO); 


Seco 


Ans, 


. 
| 
" Y 
i oe 2 vs 
sd oe igie 


hydrocarbon CH4), ammonia and compounds of fluorine, _ 

ndary pollutants: Secondary pollutants are produced by various reactions of primary — 
pollutants. These are sulphuric acid, carbonic acid; nitric acid, hydrofluoric acid, ozone and 
peroxy acety! nitrate (PAN), a a / 


State the major sources of CO and CO2 emissions, (RWP-I)(ALP) 

, Source of oxides of carbon are as follows: Neh awe mee 
|.Volcaniceruption. =. > - si, Decomposition of organic matter 
lil, Combustion of fossil fuels . |v. Forest fires =v.’ Burning of wood 


CO2 Is responsible for heating up atmosphere, how? ‘ | 
Because CO2 in the atmosphere acts like a glass wall of a greenhouse, it traps some of the | 
infrared radiations emitted by the earth and prevents*heat energy escaping from the 
atmosphere. As the concentration of COz in air Increases, less heat energy Is lost from the 
surface of the Earth, Therefore, the average temperature of the surface gradually increases. 


_ This continuously average rise In temperature Is called greenhouse effect. So It can be said | 


that CO, is responsible for heating up atmosphere. — | 
CO is hidden enemy, explain its action, H Sie 
CO is an air pollutant, It Is a health hazard being highly poisonous gas. Being colourless and 
odourless, its presence can not be noticed easily and readily. When inhaled, it binds with — 
the haemoglobin most strongly than that of oxygen. Thus, hindering the supply of oxygen in ” 
. Exposure to higher concentration of CO causes headache and fatigue. If Inhaled for a 
r time it results In breathing d Wi | : 


“ Ly :/ ee Ne mt 


a 


= 
5 


i 
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6 What threats are there to human health due to SQ, gas as alr pollutant? 


uffocation, irritation and severe 
Ans. SO, is a colorless gas having Irritating Smell. It causes 5 


respiratory problems to asthmatic people. aoe 
7. Which air pollutant is produced on anaerobic decomposition of organic matter?T) 
Ans. Methane (CH4) comes from decomposition of organic matter under anaerobic (no oxygen) 
conditions. 
8. How acid rain increases the acidity of soll? 
Ans. Oxides of sulphur and nitrogen present in air whe 
into 7 SO, and HNO, and reaches to earth. This acidic rain increases the acidity of soil. 
9. Point out two serious effects of ozone depletion. | 
Ans. i. Depletion of ozone enables ultraviolet radiations of sun to reach to the Earth, that can 
cause skin cancer to human being and other animals. 
ii. Decrease ozone layer will increase infectious diseases like malaria. 
40. How ozone layer forms in stratosphere? ay" (MLT-I)(ALP) 
Ans. The mid of stratosphere has ultra-violet light (UV). passing through it. Here O and O2 
recombines to form ozone which is an exothermic reaction. Ozone formation in this region 
results in formation of ozone layer. Thus, ozone layer exists in mid stratosphere. 


— On(g) + O(g) — O30) | coasts 4 | 

ii. | Why the 75% of the atmospheric mass lies within the troposphere? i: 

Ans. Atmospheric pressure decreases regularly with the increase of altitude. As heavy gases lie 
close to the Earth surface, about 99% of the atmospheric mass lies within 30 kilometer of 
the Earth's surface. As troposphere extends upto 12km, so 75% of atmospheric mass lies 
within troposphere. ae. ‘ Bee PY ih . 

12. How ozone layer is being depleted by chlorofluocarbons? | (MLT-II)(ALP) 

Ans. Chlorofluorocarbons CFCs (used as refrigerants in air conditioners and refrigerators) are 
major cause of depletion of ozone layer. These compounds leak in one way or other, 
escape and diffuse to stratosphere. There ultraviolet radiations break the C-Cl bond in CFCI3 

__and generates chorine free radical as: | j ; 


Equation: CCL, ———> CFCI,+Cr 


‘These free radicals are very reactive. They react with ozone to form oxygen as. 
Equation: a oh ES a Ries >, 


(RWP-I,MLT-1,SWL-I, FSD-1)(ALP) 
n combine with rain water. They change 


OCs OU Clare 
0 +O0' —> 04) | 
Which ultimately cause depletion in ozone layer. 


a) Extensive Questions 
1. _ Define air pollutants write the types of pollutants in detail. 


Ane tae | , [RWP-GI-21][DGK-GI-21](ALP) 
i aa ‘The harmful substances present in air are called air pollutants." 
| beneficial substance beyond a specific concentration may be harmful. Air pollutan 


change th 
fi, € weather, badly affect the pumep health, damage the plants and destroy 


Secondary pollutants — 


Types of pollutants: i. . Primary pollutants ii. 


2. 
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mary po ‘ 
AE Sie ahd Primary pollutants are the waste or exhaust products driven out 
uStION of fossil fuels and organic matter..These are oxides of sulphur (SOz 


and SO3); oxid 

: ne €s of carbon (CO2 and CO); oxides of nitrogen (specially nitric oxide NO); 
hy ies, Nn (CHa) ; ammonia and compounds of fluorine 
Seconda . 

naly oA ink tlie Secondary pollutants are produced by various reactions of 
p > 'hese are sulphuric acid, ‘carbonic acid, nitric acid, hydrofluoric acid, 
ozone and peroxy acetyl nitrate (PAN), : 


Define acid ran and write effects of acid rain. | [RWP-GII-21 ](ALP) 


Ans. Acid Rain: The burning of fossil fuels produces oxides of sulphur and nitrogen in air. Rain 


ssa converts SO? into H2SO4 and NOx to HNO: and HNO3. Thus, acid rain is formed on 
dissolving aeehe air pollutants such as sulphur dioxide and nitrogen by rain water. Rain 
water on dissolving air pollutants (acids) ; 


Effect of Acid Rain: 


(i) Effects on buildings: 
Acid rain attacks the calcium carbonate present in the marble and limestone of buildings 
and monuments. Thus, these buildings are getting dull and eroded day by day. 

(li) Suffocation causes death of aquatic life. ‘ 
Acid rain on soil and rocks leaches heavy metals (Al, Hg, Pb, Cr, etc.) with it and discharges 
these metals into rivers and lakes. Especially high concentration of aluminium metal clogs 
the fish gills. It causes suffocation and ultimately death of fish. : 

(lil) Acidity of the soil: 3 
Acid rain increases the acidity of the soil. Many crops and plants cannot grow properly in 
such soil. It also increases the toxic metals in the soil that are poisonous to vegetation. 
Even old trees are being affected due to acidity of soil their growth is retarded. They get dry 
‘and die. | ot: ee Rete ee ia 

3. How Ozone is formed? Write effects of ozone depletion. [MTN-GI-21](ALP) 

Ans: Ozone is present throughout the atmosphere. But.its maximum concentration is called 
ozone layer lies in stratosphere region about 25 to 30km away from the Earth's surface. 
029) + Og) —? O3¢e)_ 

Effects of ozone depletion: if ar . 

(i) Depletion of ozone enables ultraviolet radiations of Sun to reach to the Earth, that can 
cause skin cancer to human beings and other animals. | ; ae 

(ii) | Decreased ozone layer will increase infectious diseases like malaria. | 

(iii) Tt can changes the life cycle of plants disrupting the food chain. 

(iv) It can change the wind patterns, resulting in climatic changes all over the world. Especially, 

Asia and Pacific will be most affected regions, facing climate-induced migration of, people 

crises, Fa | | . 

4. Write the characterics of Troposphere. [BWP-GU2d(MTN-GISRLI(ALE) 

Ane. . 


emitted by the Earth's su 


oa. 
oe 
=e 


Composition of troposphere: ive, | 
The ea constituents of troposphere are nitrogen and oxygen gases. These two gases 


comprise 99% by volume of the Earth's paneer te 
- (Decrease In temperature). | 
a ase carbon dioxide and water vapours is negligible in atmosphere, yet 
here 
ole in maintaining temperature of the atmosphere. 
ey 4 sat iis visible light to pass through but absorb Infrared radiations 
cele ep rface. Therefore, these gases absorb much of the outgoing 
concentration of gases decreases gradually 


osphere. As the ; 
fadiations and warm ht euea bel: He temperature’ also decrease at rate of 6 °C per 
With the Sena ne egion hore ali weather occur. Almost all aircrafts fly in this region. 

kilometer. 7 : NS s < ‘. f -- ‘a — . = 


pat? 
4 oo 


ea2e02008 a] 
: ALP Annual Paper 2021 “ 
pponencoaggnsprescoagassessnen ts’. t 
MCO's 
because of: 
: Erie i thegonens ' lode GUJ-1/11, FSD-1, MUL-I/11, SGD-1/11, DGK-II,S WNL-IT) 
(A) Ca(HCO, )s (B) CaCO, | (C) wo (D) MgSO, 


Properties of Water 


2. Specific heat capacity of water is: OU/ILDOK-1,FSD-ILMTN-,BWP-I 


(a 24Je7k"! —@@) 2.4KJgTk! (Cc) 4.2KJe kT! (0) 4.2Je kK 
3, The density of water at 4°C. | . | : [GUI-I/1,RWP-10,FSD-Il 
(a) 4gom™ (b)' 3gem™. °C): 2gom™? 2 (D): em : 
4.. How many percentage of world water contains oceans? i 
wets” INE dLCURE, MTN-I; DGK- 1,SWL-II] 
(A) 67% ©) 1% Paget () 879010 22 (0)."97% * 
5. Which percentage of the total water on the earth. is octable? 
[LHR-, GUI, RWP-II ¥FSD-+1 Bw. " 


(AyOT Ts Se2 tayo eee tr (cog 7D) 0.4 m 


Water as Solvent 


6. The bond angle between H-O-H in water ist coe Sires (GU3-GII, RWP-GII;DGK-II) 


Been) 8045 he (8) 104.69 1 SOF (0)104.79 2D) 104,84 

7. _ Water molecule has a structure: Ma apes (ARIAL MUL, SGD-] DGK-I/I, SWL-I/ID) 

pa. tA) ionic. © 2) = -(B) non polar - (€) Tetra hedral. >(D) Polar 

8, : Ionic compounds are soluble in water. due to; (LHR-I/II, FSD-I,DGK-I, SWL-I IMUL+I!) 
(A) Ion-dipole forces | _. (B) Hydrogen bonding 

= (C) dipole-induced diple forces. ~ , -' (D) dipole-dipole forces - 

9, Nature of water Js: ae (GUJ-1,FSD-1,DGK-1,SWL-1,MUL-II) 


(A) polar -  (B) non-polar (C) acidic = == (D) basic 
Soft and Hard Water ves 


10. Tem | s 
porary hardness is removed by adding: (GUJ-I/II,, MUL-I/11,SGD-I/11, DGK-II, SWL-II) 


_ (A) quick lime ALB) slaked lime 
(C) lime stone D) sodium chlori 
11, Which one 2 of the following lpn. is the cau ne toe 


se of hardness Ad water? 
(GUJ-GII,SGD-GI, DGK-GII) 
A aa . ee 
(A) Al (8) Me i “© Fete ui (D) Na* 


42, The removal of Mg* and | Ca ” tons which are hadeeduble for the hardness of 


det vA Rona aoe | (SGD-1/11,DGK-11,SWL-11) 
O water sah es (B) permanent hardness 
: (D) hydrogen bonding 


13. The process of removing temporary hardness of water Is: 
(LHR-I/11,MUL-1,SGD-1, DGk- “1/11,SWL-1/11) 


(A) Clark's method  (B) Washi 
g sola method 
(C) Sodium zeolite (D) Filteration method 
14, Permanent hardness is removed by adding: (LHR«GI,RWP-GIL,BWP-GL,SWL-GII) 
(A) Sodium zeolite = (B) Soda lime (C) Lime water (D) Quick lime 


15, Which one of the age lons does not cause hardness In water: 
| (LR-GI1,GUIG-11,RWP-GI1) 


(A) Ca” (8) Mg™ (C) SO" (0) Na" 


46, Which salt makes water Probl orll hard? 
mS (GUJ-GII, SWL-GII, RWP-GIII, MTN-G1,DGK-GI,11) 


(A) Na,CO, a (8) NaHCO, : (c) Na,CO, . (b) CaSO, 

17, Permanent Hardness is because of: (' sHReI/11,GUI-1/11, FSD-1/11, MUL-1,SGD-11, 0GK-1,5WL-1) 
(a) Ca(HCO;), (py Ma(HCO, )s  (C) NaCl . aa(Dy. CaCl, 

i8, Chemical compound used in Clark's method iss (GU3-1,F50-1,DGK-1,SWL-1,MUL-I1) 
(A) Ca(OH)’ - (8) NAOH. | (Cy HCE © (0) Cad. = 


19. Swimming pools are cleaned by a processt (LHR1/11, MUL, SGD+1,0GK-1/11, SWL-1/11) 
(A) Hydrogenation  (B) Bromination =» (C) Chlorination (0) Nitration 


20, paige Cholerae bacteria cause the disease: 
hehe SL (LHR-1/11,GU3-1/11,FSD- yt, MUL+1,S6D-11, DGK- 1,SWL«!) 


(A) Typhoid (B) hepatitis = (C) bysentary (0) Cholera 


21, - Typhoid is a disease produced Aira 
(LHRH, GU 801 MULMt, §GD-1/1l, BGK: swe il) 


Bete A) Vino!" @ Agee |) Ae ct ag Se 


SEE 
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acevaaneggonenseenennaveneeasenee’, 


| solvent? | | 
; eldered a univerea , vom (GUO 80-6,1,8WP-aI,-0,800-4) 


ve almost all the materials. Ite ability to 


Up-To-Date & Guess Papers 


(i) ‘ Polarity of water molecule. (ii) 


| antages of hard water. 
mapeceticey Meret id (LHR-GII,FSD-GI,GII, BWP-GII, SGD-GI,GII,MTN-GI1) 


Execptional hydrogen bonding.ability. 


Ans: Disadvantages of Hard Water: 
(i) Hard water consumes large amount of soap in washing purposes. 


mach disorders. 
ct ee A Rn (GUJ-GII, DGK-GI,II, MTN-GII,LHR-GII,SWL-GIT,LHR-1) 
Ans. Soft water is that which produces good lather with soap while hard water is that which does 
not produce lather with soap. i ) 
4. How is temporary hardness removed by Boiling of water?(GUJ-GI,II,FSD-GI,SGD-GI) 
Ans: By bolling:Temporary hardness of water Is easily removed by boiling water. 
On boiling, calcium bicarbonate CaCHOO,; ) 00) decomposes to produce 


insoluble calcium carbonate, which precipitates out of the solution. 


Ca(HCO —*-+CaCO,,,. +H, 0.5 + COx,) 
Equation: Sf 3)2¢0q) 3a) TAU 


5. What is meant by water pollution? | (GUJ-I/1I, MUL-I/II,SGD-I/I1, DGK-II, SWL-II) 

Ans: Water Pollution: Water pollution is a contamination of water bodies (e.g lakes, rivers, 
oceans and ground water). Water pollution occurs when pollutants are discharged directly 
or indirectly into water bodies without adequate treatment to remove harmful compounds. 

6. State effects of water pollution. 2 | (SGD-II/II, DGK-II,SWL-II) 

Ans: Effects of Water pollution: eee aa 

1) It is hazardous to human health.Drinking polluted water can cause cholera,typhoid and 
diarrhea. , - ie 7 

2) The use of polluted water is not only dangerous for people but also for animals and birds. 

3) It is damaging aquatic life,thus breaking a link in food chain. 

7. Define industrial effluents. = (LHR-I/II, MUL-1, SGD-1,DGK-1/II, SWL-I/II) 

Ans: Discharge of wastes (chemicals and solid materials) either to open grqund or to water 
channels is called industrial effluent. The industrial effluents may be highly toxic organic 
chemicals, inorganic salts, heavy metals, mineral acids , oil and greases etc. 

8. What Is fluorosis? (SWL-I,LHR-GII, FSD-GI,SGD-GI,II, RWP-GII,DGK-GII) 

Ans: Fluorosis: Fluorosis is a disease caused by the consumption of excess fluoride, Fluorosis 
can cause bones and teeth damage. Cote. 50 oak | 


9. What Is meant by dysentéry? How it caused? (RWP-I, DGK-II, SWL-II) 

- Ans: Dysentery: Dysentery is an intestinal disease which is typically caused by certain bacteria 
_ OF parasites.It is characterized by severe diarrhea that may be accompanied by blood or 
mucous. 3 

10. What is hepatitis? 

Ans: The Inflamm 

 Dandée, 


(GU)-I) 
ation Of liver Is called hapatitis. It is cormmorily caused by viruses called A, B, C,’ 


Which bacteria causes the Cholera? : : (GU)+1) 
Ans: Vibrios cholerae cause cholera, | | sat 


12. Whatis the function of fertilizers? 


Ans: F . , ) (MLT-I) 
: Fertilizer provide minerals and other nutrlets to soll, which were used by crops after 
cultivattion, 


© ‘ 
+ Z Z 
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| 15.1, Properties of Water | 


13. Whatdo pe know about the occurrence of water? . [GUJILFSD-1,DGK-V/Il] 

Ans: sal oles of water: The oceans contain about 97% of world water. The rest of the 
water is in the form of glaciers, ice caps, ground water and inland water (river, lakes, and 
streams). It is also present in atmosphere in the form of water vapours. 

14. Write any four properties of water. [GUJ-ILSGD-I,MTN-II,DGK-I/ILB WP-I] 

Ans. i.Nature: Water is natural to litmus. 

ji. Freezing and boiling points: Its freezing point is 0°C and boiling point is 100°C at sea level. 

ji, Maximum density: Its maximum density is 1 gcm-3 at 4°C, is’ 

iv. Solvent: Water is excellent solvent for ionic as well as molecular compounds. 


15. Ionic compounds are soluble in water. Explain why?. (SGD-I/II, DGK-II, SWL-IT) 

Ans: The electrostatic attractions among the ions are over come by the ion-dipole forces of 
attraction between ion and water molecules. In this way, positive and negative ions of the 
compounds are pulled apart. Ultimately, these oppositely charged Ions are surrounded by 
water molecules, thus separated and kept in solution. For example, most of the salts like 
NaC, KCé, Na,SO, etc. are soluble in water. } 

16. Why the water molecule is polar?  (LHR-I/II, MUL-I,SGD-I, DGK-I/1I,SWL-1/II) 

Ans: Water molecule has polar structure. Its one end of the molecule is partially positive while 
the other end is partially negative because of electro negativity difference between oxygen 
and hydrogen atoms. . a 


Soft and Hard Water 


17. What do you mean by boiler scales? How are they removed? | x 
| 7 ite __ (RWP-GI,FSD-GII,SGD-GII,LHR-GII,SWL-Gl) 


Ans: Boller Scales:If hard water is used In boiler, insoluble calcium and magnesium salts © 
deposit inside it. They are called boiler scales. This problem can be overcome by treating 
hard water and converting it Into soft water. : 


18. Define Scum and leaching Process. 
(LHR-II, GU)-1/11, FSD-1, MUL-I/II, SGD-1/II, DGK-II,SWL-Il) 


Ans: Scum:Calcium and magnesium ions present in hard water react with soap to form an 
insoluble precipitate of calcium and magnesium salts of fatty acids called scum. e, 
leaching Process:Intensive cultivation of crops causes chemicals from fertilizers and 


~ pesticides to seep into the ground water. It Is commonly called leaching process. 
19, What are the causes of hardness of water? (LHR-GI,RWP-GII, MTN-GI, BWP-GI,SWL-GI) 


Ans: Causes of Hardness of Water: The rain water while coming down absorbs carbon 


_ The water mixed with carbo dioxide, when passes through 
dioxide from the atmosphere carbonates of calcium and magnesium Into soluble 


converts Insoluble 
sagan en 6 also dissolve chlorides and sulphates of calcium and magnesium. 
These salts make the water hard. 
CaCOy) + COs) * HO, —? Ca(HCO5 aay 
—> Mg(HCO  ) aia) tuk 


BY MgCO sq) + COn) + H2% ; 


: rmanent hardness of water. 


20, Givea method to remove pe (FS0-1/11 MUL-1/11,SGD-1/11, OGK-I1,SWL-I1) 


oda: The addition of washing soda removes archon calcium and 
insoluble calclum and magnesium carbonates, respectively 


Ans: By using washing 
magnesium ions as the vd 
Na,COy iq) + C ASO 4 a9) ——» CaCOy,, + hee 409) 

Na,CO sag) + MgSO 4494)? MgCO,,, + NaSOj¢a9) 


es of water by Clark's method, 
21. Explatn the chemistry of removing hardne qe-at GUST, pet-G1,S60-<1 SW 


's method: 
a rears method to remove temporary hardness Is by the addition of slaked lime 


Ca(OH),, A calculated amount of lime water Is added to temporary hard water, 
Mg(HCO, )jquy + C8(OH)j jug) ——? MBCO4,) + CACO, + 2,0, 


Ca( HCO, ) ag) + Ca(OH) (49 ——» 2CaCO;,,) + 2H,O0w) 


22. How Sodium Zeolite softens water? (LHR-1/1f, MUL-1,SGD-1,DGK-1/11, SWL+I/T1) 
Ans: Sodium zeolite is naturally occurring resin of sodium aluminium silicate NaAl(SiO;), , 
which can also be prepared artificially. It is used for, softening of water on domestic as well 
as on industrial scale, When water is passed through resin, sodium lons of the resin are 
exchanged with the unwanted calcium and magnesium fons of the hard water, 
Na, zeolite + CASO seq) oy Ca Zedlite + Na; SO 4/043 


23. Describe briefly the two types of Hardness of Water, Ait ioe on) 

Ans: Hardness Is of two types: 

(i) Temporary hardness: Temporary hardness is because of the presence 0 of bicarbonates of 

calcium and magnesium, 

(i) Permanent hardness: Permanent: hardness is because of the presence of sulphates and 
_ Chlorides of calcium and magnesiurn, Ne cae Henk 

24, How does lime stone dissolve in water? , (LARIAT F50-1,06K-1 WL, MUL- 

Ans While coming down the rain water absorbs CO, from the atmosphere. When this water 


passes through the bed of the soils, converts Insoluble carbonates. of Spl lime stone 
__ Inte soluble bicarbonates which is shown by chemical reactions, ae 


aim) 


Water Pollution 


i What Is leaching process? — | i aan RRLMTO 
| Leaching Process:The process in which chemicals from fertilizers and pesticides seep into 
a ica a6 i result of intensive cultivation of crops Is called leaching process. The 
a contents. In ground ater {6 mainly begause of « 
= + secure faa y bega 6 Irrigation run-off from 
—— taniatagu ot etary, ats (LHRL-GI MT GU-GH $0, WP-<h) 
() Some of deter Me 
gents are fion-blodegradable When househ 
: ' n household water containing these 
(iy vai wad ada in bob pond, lakes and rivers, it causes water pollution. 
ait Ih Water for.a long th d make th water unfit for aquatic life, 
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27: what Is the difference between Biodegradable and Non-Biodegradable 
Substances? : 


(FSD-1/11, MUL-I/11,SGD-I/1I1, DGK-II,SWL-II) 


blodegradable substances. 

Example: Soap,Decaying plants and animals. 
(LHR-I/II,GUJ-I/II, FSD-I/11, MUL-I,SGD-II,DGK-I,SWL-1) 
ans: Industrial waste:The industrial waste is the waste material of industries which is thrown 

into rivers or open ground. It includes highly toxic organic chemicals, inorganic salts, heavy 
metals, mineral acid, oil and greases etc. 
29, How detergents cause depletion of oxygen in water? 
4 (GUJ-I/II, MUL-I/II,SGD-1/II, DGK-II, SWL-II) 
Ans: The phosphate salts present in detergents causes rapid ‘growth of algae in water bodies, 
which floats over the surface of water. These plants ultimately die and decay. Decaying 


plants being biodegradable consume oxygen gas present in water. Thus, depletion of 
oxygen gas occurs. | doen yarn ' 


28, What is an industrial waste? 


Waterborne Infectious Diseases 


30. Whatis jaundice? Give its symptoms. _ (GUJ-,FSD-1,DGK-I,SWL-I, MUL-II) 
Ans: Jaundice: Jaundice is caused by an excess of bile pigments in the blood. 

Symptoms of jaundice: 1) Liver ceases to function and eyes turn yellow. 

. 2) Patients feel weakness and fatigue. 


31. Write about cryptosporidium. © == (GU-I/Ii, MUL-I/II,SGD-1/11, DGK-IT,SWL-I!) 


Ans: Water borne micro-organism (Protozoa) that causes gastro intestinal illness 


(cryptosporidiosis) including diarrhea and vomiting. These tiny pathogens are found in 
Surface water sources like reservoirs, lakes and rivers. 


32. What is difference between hepatitis and jaundice? (SGD-I/II, DGK-II,SWL-I1) 


Ans: Difference between Hepatitis and Jaundice: he 
Hepatitis: The liver's inflammation is called Hepatitis. This is produced by the effect of five 
Viruses like A,B,C,D and E. Hepatitis A and E is due to polluted water. 

Jaundice: Jaundice is caused by an excess of bile pigments in the blood. Liver ceases to 
function and eyes turn yellow. Patient feels weakness and fatigue. | 


33, What are water borne diseases? (LHR-I/1],MUL-I,SGD-I, DGK-I/11,SWL-I/I) 


* Water borne diseases: } 
Diseases that spread because of drinking polluted water or eating food prepared with 


~ Polluted water are called water borne Infectious diseases, 


4. What are dysentery and typhoid? (LHR-1/I1,GUJ-1/1I,FSD-1/I, MUL-I,SGD-II,DGK-I,SWL-I) 


Dysentery: Dysentery Is an intestinal disease which Is typically caused by certain bacteria 


of Parasites. ie. eacks , 


35. Whatdo you mean by chiorination? 
(LHR-II,GUJ-1/11,FSD-1,MUL-I/IL, SGD-I/11, DGK-I,SWL-II) 


Ans. Addition of chlorine solution in water is called chlorination. Chlorine kills bacteria and other 
micro organisms. Cl, itself does not kill rather it dissociates In water to form hypochlorous 
acid (HOCI) and hydrochloric acid. 

Cl, + HO ——>HOCI,. + Haq) + CU aay 
HOC further jonizes to produce hypochlorite and proton. 
HOCI——> H* + OCI-> 
Both these kill bacteria and microorganism. 
36, What is the reason of jaundice and typhoid? (FS0-1/i1,MUL- 1, SGD-I/Il, DGK-II, SWL-II) 
Ans: Cause of Jaundice: It is caused by an excess of bile pigments in the blood, Liver ceases 


to function and eyes turn yellow. ° 
Cause of Typhoid: It is caused due to contaminated. water or by food prepared with 


contaminated water. 7 
| Solved Exercise hee | | | 


Multiple Choice Questions 
1, Which one of the following properties of water is responsible for rising of water 


In plants? 
(a) Specific heat capacity iret Ser} Surface tension. 
(c) Excellent solvent action (d) Capillary action 
2. Specific heat capacity of water is. et 3 
(a2) 420g¢k? = (b) 4.23gtkt = (ec) a (a) 2.4 Ig tke! 
3. Water dissolves ron-lonic compound by. Se {LHR-I) 
a (a) Ion-ion forces if hm _ (b)  Jon-dipole forces 
(c) Dipole-dipole force : » —  (d) Hydrogen bonding 
4. Temporary hardness is because of, oS | ia 
(a} Ca(HCO3)2 (6) CaCQ3 (c) MgCOs | (d) MgSO4 
5. Temporary hardness Is removed by adding. | OREO i 
(a) Quick (b) Slaked time _(c) Lime water’ em) Lime stone 
6, Permanent hardness is removed by adding. ; 
(8) Nag zeolite (b) Sodalime (c) Lime water (d) Quick lime 
7. ‘Which one of the following. salts makes the water Permanently hard? — 
(a) NazcO3 = (b) NaHCO3  (€) Ca(HCOs)2 (d) CaSO, 


8. Rapid growth of algae in water bodies Ia. because of detergent having. 
(RWP-I,DGK-I)(ALP) 


(a) Carbonate salts (b) Sulphonic acid salts 
_ (€) Sulphate salts " (d) Phosphate salts 
9. Depletion of 02 from water Is not because of, : 
(a) Decaying of aquatic plants (b) Blodegradation of aquatic sae 
(c) Rapid growth of aquatic plants (d) Decomposition of aquatic plants 


10, 
i Which one of the following diseases causes liver inflammation, 
(SRG-II, SWL-1,MLT-1,FSD-1)(ALP) 


11, mm (b) Jaundice “4 (c) Cholera . (d) Hepatitis 
one of the Santana, diseases causes severe diarrhea and can be fatal? 
Veh te a a (MLT-1I)(ALP) 
x * (0) sen 


© Cholera | (d) Typhoid 


Ghazali 


a | 
12. Which one of the following gases is to destroy harmful bacteria in water? 
(GUJ1, RWP-IT)(ALP) 
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(a) ENE beet (b) Chlorine (c) Fluorine (d) Bromine 
43. Which one of the following lons does not cause hardness if water? 
(a) Ca2+ (b) Mg2+. (c), SO7- “(d) Na+ 
hn A disease that causes bone and tooth damage is. 
(a) Fluorosis (b) Hepatitis (c) Cholera (d) Jaundice 
15. Ionic compounds are soluble in water due to. (BWP-I1, DGK-I1)(ALP) 
(a) Hydrogen bonding (b) Ion-dipole forces 
(c) Dipole-dipoie forces (d) Dipole-induced 
16, The chemicals used to kill or control pests are called pesticides, They are: 
(a) Dangerous inorganic chemicals (b) . Dangerous organic chemical 
(c) Beneficial: inorganic chemicais (d) ‘Beneficial Ase chemicals 


Short Questions 


1, How water rises in plants? : 
Ans, Water rises in plants by capillary action. It is the process hy which water rises up from the 
roots of plants to leaves. ; ; 
2. Which forces are © responsible fer dissolving polar substances i in water? 
. . | _ (MLT-IL,DGK-I/I1)(ALP) 
Ans, Dipole-Dipole forces are eetocbe for dissolving polar substances in water. Positive end of 
polar substance is attracted: by negative end of water while negative end of polar 
substance i is attracted by positive end of water molecule, 5 | 
Why non-polar compounds are insoluble in water? ; i (MLT=I, FSD-I)(ALP) 
S. Non polar compounds are those compounds which have covalent bonds with polar ends. 
So, non polar bonds are not attracted by water molecule as water Is pala molecule, 
4 How water dissolves sugar and alcohols? 
Ans, Sugar and alcoho! have polar end, i.e als -H grouP These substances are soluble in 
__ Water due to hydrogen bonding. 


y How lime stone dissolves in water? 
q Ans, Lime stone dissolves in water when COz Is. passed srsuinh it, 


CaCO; +CO, +H,0 ——> Ca(HCO3)2 _ 


ba _ Differentiate between soft and hard water, 
ih ah Big Is the water which produces good leather with soap. 
af ter: It Is the ware’ whicn does nat produce good leather with soap, 


sinwater? — 
in while coming down absorbs carbon dioxide from 


ton dioxide, when passes through the beds of © 
i m and magnesium into soluble bicarbonates, 


It may also dissolve RY and quipnates of calcium and magnesium. 


These salts make the water hard. 
CaCO,,,) ao CO4 9) +H 20 (0) —> Ca(HCO, (aq) 


MgCO,,,) + CO.¢4) + H:0() —> MB(HCO3 ) a) 


8. What are the effects of temporary hardness in water? 

Ans. (i) It causes stomach disorder 

(fi) Insoluble calcium and magnesium carbonates 
‘engine and boilers burst up. 

9. Mention the Meaiventhobs of detergents.. 


Ans. (i) It makes water unfit for aquatic life. 
(ii) | The phosphates salts present In detergents causes rapid growth of algae that is ultimately 


risky for aquatic life with respect to its decay purpose and consumption of oxygen. 
10. Whatis difference between blodegradeable and non-biodegradable substances? 


form peslee which reduces the efficiency of 


Ans. ; 
Biodegradable Substances Non-biodegradable substances 


The substances which cannot be 
decomposed by bacteria are called non 
biodegradable substances. 
_| Example: detergents 


The substances which can be 

decomposed by bacteria and fungi are 

called biodegradable substances. 

Example: Decaying plants and animais. 

11. How detergents make the water unfit for aquatic life? 

Ans. Phosphate salts present in detergents cause rapid growth of aigae. The plants, die and 
' decay. Decaying plants consume pxvaen in water. Thus deficiency of oxygen leads to death 

of aquatic life. 


12. ‘Why pesticides are used? A tio | eng 2 fee (Gus. 1)(ALP) 


(DGK-II)(ALP) 


Ans. Because they kil or control the = growth of pects, Pests may be weeds, herbs, fungi and 
“- . viruses, | takes, ea : 
13. What are the reason of waterborne diseases? Skee eae Pipl (OGK-1(ALP) 


Ans. Reasons behind waterborne diseases areas follows: 
a). Drinking polluted water b) Eating food Ce 3 with polluted water 
a Presence of micro organisms in. water. . 
d) _ Lack of proper sanitation arrangement 
| 14. How waterborne diseases can be prevented?. sot aes an Sa (GUJ-1)(ALP) 
Ans. Waterborne diseases can be prevented by: mits 
a) Provision of safe water. _—_b) Disposal of sewage 
c) Control of toxic chemicals. ‘d) Proper sanitation 


: Extensive. Questions | 
1, Write four effects of water pollution. Lig Eels? ALF? 
-Ans: Effects of water pollutants: | . 
(i) | Hazardous to human health: Water pollution is hazardous to human health. Drinking 
Ni polluted water can cause cholera, typhoid and diarrhea. | 
(li) Hazardous to animals and birds: The use of poliyted water is’ not only devastating 
people but also for animals and birds, 
ae D=mage food chain: 
Wate: Poliution Is damaging aquatic life, thus breaking a link, in food chain 
dw force 2 posthatic meat 


Up-To- 


a 
rne dleeases, [saD- ott -21)][RWP-GI- TSW. ~21](ALP) 


ases that spread because of drinking polluted water or eating 
ater are called waterborne infectious diseases. 


tinal disease, such as cholera, that may Cause dangerous 


Write a note any four Waterbo 
Ans: Waterborne diseases: Dise 

food prepared with polluted w 
(i)  Diarrheal diseases: Intes 


dehydration. Diarrhea may be caused by viruses, bacteria or parasites, 


i) | Dysentery: Dysentery is an intestinal disease wh ' 
W) of parasites. ‘Ww Ich Is typically caused by certain bacterial 


ene: It is characterized by severe diarrhea that may be accompanied by blood and 
mu 


(iil) Cholera: Cholera is an acute infection, 3 
Causative agent: It is caused by the bacteria Vibrios cholera, which may be Fhe! in 
water-contaminated by human faces 
Symptoms: Cholera causes severe diarrhea and-can be fatal.. 

(vi) Hepatitis: It is liver inflammation commonly caused by one of five viruses called hepatitis 
A, B, C, D and E. Transmission Of hepatitis A and ce ae A and E can be transmitted by 
contaminated:water. 

3. Write any four porperties of water. . [DGK-GI-21](ALP) 

Ans. Properties of water: 


_ Water is composed of two elements: oxygen and hydrogen. One atom of oxygen combines . 
5 with two atoms of hydrogen to form one molecule of water. : Pure water is a clear, 
colorless, odourless and tasteless liquid with following properties: ; 
i. Water is neutral to litmus. he 
i. | Freezing and boiling points: ie 
Its freezing point is OOC and boiling point is 1000C at sea level. 
ii, | Maximum density: Its maximum density is 1.gcem-3 at 4°C, Bs 
iv. Solvent: Water is excellent solvent for ionic as well as molecular compounds. ~ , 
V. Heat capacity: Water has unusually high heat ae about 4. 2 Jg-i K-1, which is about 
six times greater than that of rocks. a 
4. Define hard water. Give disadvantages of hard water. — [MTN- GI-21](ALP) 
Ans: Hard Water: Hard water is that which does not produce lather with Soap. 
Disadvantages of hard water: 
(l) - Hard water consumes large amount.of soap in washing purposes, 
(il) Drinking hard ‘water causes stomach disorders. 
(ili) Hard water is unfit for use in steam engines, boilers and turbines. 


5. Explain Domestic Effluents. | : [BWP-GI- ~21](ALP) 

_ Ans, Major cause of domestic effluents: Use of detergents is increasing day by day for 
____‘Cleaning-purposes in houses and industries. 

Detergents have a major disadvantage over the soaps, as some of the detergents are non- 
blodegradable (cannot be decomposed by micro-organisms like bacteria), . 

Water pollution by detergents: When household water containing detergents Is discharged 
in Streams, ponds, lakes and rivers, It causes water pollution. 

y Nath phd the water for a long time and’ makes the water unfit for aquatic 
| life. The phosphate in detergents causes rapid growth of algae in water bodies, which floats 
er, 

These Betti is: die and decay. Decaying plants being th maeateeen ons 
Oxygen gas present in water. Thus, depletion of oxygen gas results in death of aquatic 


; Do : 
Domestic sewage contains @ a wide variety of dissolved Hed suspended impurities, 


‘domestic, eee ate, } garbage, cans, bottles, chemical soaps, washing 
_and vegetable seine paierobes. All these substances add to water 
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4. The chemical formula of chalcopyrite is: (LHR-1/11,MUL-I SGD-1,DGK-1/11,SWL-I/Il) 
(A) Cu,S (B) CuFes, . (ey Cus (D) es 
2. About 90% urea to used in: on oy (BWP-I1) 
(A) Fertilizer (B) Expinafves. = (©) Autummbile (D) Non 
; 2014 - 2020 


Basic Metallurgical Operations 


3. The impurities associated with the minerals are knows as 
; (GUI-1/1, MUL SGD-I/11, DGK-IL,SWL-II) 


(A) metallurgy -  (B) ores . ©) gangue (D) compounds - 

4. Chalco-pyrite is an ore of: _ nae _ (GU3I-E,FSD-I, DGK-I,SWL-I,MUL-II) 
(A) Copper . (B) Silver ae 1) Iron _ » (B) Aluminium 

5. Which is the slage of Copper metallurgy? — my (SGD-1/II,DGK-II, SWL-II) - 
(A) SiO, © (B) FeSiO,; © PreicaOn rnc oe (D) CaSiO; 


Manufacture of Sodium Carbonate by Solvay: 'S Process 


6. Inthe lime kiln the reaction goes to. completion because of: ~~ ‘ae 
(LHR-1/11,MUL-I, SGD- z DGk-1/IL WLI) 


8 (A) Ca0 is more Pena than CaCO, 8) CaO is not dissociated 
(C) Low temperature) - " . (p)CO, escapes continuously 
7. Ammonia is prepared by: , (HRA, GUI-1/1,FSD-1,MUL- 1/IL,SGD: Ha, BGk-I1,SWL-) 
{A) Solvay’s process _ ah (B) Haber's pracess . 
7 (©Flotation process © Fide (D) Bayer's process 

1. | 8. Formation process of Ammonia by the combination of Hydrogen. and Nitrogen 
ee wasgivenby: = > (FSD-1/T,MUL-I/L,SGD-I/11, DGK-I1,SWL-) 
be . (A) Dalton (B) Thomson (C) Haber | (D). waag- 


Manufacture of Urea 


9, Percentage of nitrogen in urea ist _ — (GUI-1/11,MUL-I/I1,SGD-1/II, DGK-11, SWUM) 
i (A) 76.6% ea) 66. 6% - (C) 56.6% . (D) 46.6% 
10. The agen present in urea is used by plants to synthesize: | 

' fi _ (LHR-GII,BWP-GII, RWP-Gl) 
eae (A) Sugar (8) Proteins (C)Fats. (D) DNA 
* inate process the catalyst used ist | (LHR-I/I1, MUL-I,SGD-I, DGK-I/11, SWL-1/1) 
_ (B) platinum © (C) cadmium. OF Iron 


12. we gas prepared by haber's process Is: 
aha thse GUJ-1/I1,FSD-I/I1, MULT, SGD-II,DGK-I, SWL- -I) 


(C) HI | ‘(D) NH, 


ee 
a 
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which one of the foflowing is not a fraction of petroleum?{GUJ-L,FSD-U,MTN-L,BWP-I] 


A SR ee 


(A) Kerosene oil (B) Diese} Oil (C) Alcohol (D) Petrol 

14. Fuel oll contains carbon; [SGD-I,MTN-IAI,BWP-I,SWL-IT] 
(A) C7 -Cio (B) “ig -Ci2 (Cc) Cys -Cig (D) all these 

15. The crude oil is heated in a furnace upto temperature: [RWP-II,OGK-I,GUJ-IL,BWP-I] 
(A) 300°C (B) 400°C (C) 500°C (D) 600°C 

16. In Diesel oil , the carbon composition is: (LHR-I,GUJ-IIL,RWP-I,FSD-ILSWL-U] 
(a) C7 toCio (B) Cy) toC,, (c) C3 toC,, (D) Cys toCyg 


Bettas 
fayT2falsicl4 alslelelol7, 
bo [a2[ d [33] c [14] c [as[B [a6] c | 
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Short Questions | 
1. Define metallurgy. — * >. ¢LHR-GII, RWP-GI,II, DGK-GI, FSD-GI,II, BWP-GI,I1) 
Ans: Metallurgy: The process of extraction of a metal-in a pure state on a large scale from its 
ore by physical or chemical means is called metallurgy. es . 
2. Define minerals. Ree _ (SWL-GII,GUJ-GI,SGD-GII, DGK-GII) 
Ans: Minerals: The solid natural materials found beneath the Earth’s surface which contains 
‘compounds of metals in the combined state along with earthly impurities, are called 
minerals. ae itr sde chen. ee Se et | 
3. Write electromagnetic separation process. (SWL-GI,GUJ-GI, RWP-GI, DGK-GI) 
Ans: Electromagnetic separation is based on the separation of magnetic ores from the 
non-magnetic impurities by means of electromagnets or. magnetic separators. The powdered 
ore is dropped over a leather belt moving over two rollers, one of which is magnetic. The 
non-magnetic ore fails first anc the magnetic ore gets attracted and falls farther away. 


4. Write a short note on gravity separation in metallurgy. 
rie — §GD-GI,GII, MTN-GI,GUJ-GI,GUI-GI 
Gravity separation is based on the differences in densities of the 


ue particles. In the process the powdered heavy metal bearing are 
lighter gangue particles carried away. 


Gravity separation: 
metallic ore and the gang : 
settles down on agitation in a stream of water, while 


5. Define ores.Write names of any two ores of copper. 
. REIT, GUI-I/II, FSD-1, MUL-1/11, SGD-I/11, DGK-T, SWL-IT) 


Ans: Ore: Those minerals from which the metals are extracted commercial minimum efforts -are 
called ores of the metals. For example Copper glance (Cu2S) Chalcopyrite (CuFeS9). 
SIE What le bilatercopper?,.c) kan - ) (GUIP/TMULN/L,SGD-1/1L,DGK-ESWt-01} 
: olved gases escape out forming blisters on the surface of the solid 


Ans: Blister Copper: The disso 
copper. Therefore, it is called blister copper. It Is about 98% pure copper. 


7. Give Formulae of chalocpyrite and copper glance. is 
: A ne | (LHR-I/II, MUL-I,SGD-I, DGK-I/II,SWL-I/I1) 


CuFeS, | 


alii 


Ans: Formula of chalcopyrite: 
copper glance: Cu,5 


‘ es 
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9. 


Ans: 


10. 


Ans: 


process? 
(GUIJ-GH, DGK-GI,SWL-GI,LHR- GI,RWP-GI1) 


re cheap and easily available, 


Which raw ecaterl aii are required in Solvay’ s 


Raw Materials:The raw materials needed for this process a 
They are in abundance, such as, 


(i) Sodium chloride (NaCl) or brine. (ii) Limestone (CaCO;), 


(iii) Ammonia gas (NH,). 


solic Lacs in Solvay's process. 
titel ahaa ; (LHR-1/11,FSD-1, DGK-1,SWL-1,MUL-I1) 


calcination: Sodium bicarbonate is heated to give sodium carbonate. 
2NaHCO, —4-> Na,CO, + CO, +H,0 


CO, is again used in tower. 


How ammonia is recovered In the Solvay's process? 
(LHR-GI,SGD-GII,BWP-GI,GUJ-GI /DGK-GI) 


Ammonia is recovered by the reaction of ammonium chloride and. calcium hydroxide In 
ammonia recovery tower. Only the residue will be calcium chloride. 
The reaction takes place in ammonia recovery tower. 


Describe the process of granulation of urea. _ .,(SGD-GI,RWP-GI, FSD-GII,DGK-GI) 
Granulation of Urea:After urea formation, the liquid urea is evaporated to form granules. 


_ When liquid urea is sprayed from top of a tower under pressure and a hot current of air is 


introduced from the base it SUT to form Sranuiee: ‘Then this is stored to be 
marketed. ; eee 


Which raw materials are used in the preparation of urea? 
. (DGK-GI, BWP-GII,RWP-G Il, GUJ-GII »MTN-GI) 


Raw materials feed for manufacturing urea are: 
(Ammonia (NH,) (ii) Carbon dioxide (cO,) . 


- How is ammonia Mia ENS for the Synthesis of urea? | 


» (GUJ-I/TI,MUL-I/II,SGD-1/II,DGK-II SWL-I) 


: Ammonia is prepared by the "Haber's process”. One volume of nitrogen (from air) and three 


volumes of hydrogen (obtained by passing methane and steam over heated nickel catalyst) 
is passed over iron catalyst at 450°C and 200 atm: Meta lha 


Equation: 
PA50°C 
“Di gios Hay) 200atm CCB) 
_ Write two important uses of urea. | (LHR-I/IL, MUL-I,SGD-I,DGK-I/II, SWL-I/Il) 
: Importance of urea: . 


Saeed is widely used world over in agriculture sector both as a fertilizer and animal feed 
additive. 


_ Urea is used as raw materials for many important compounds. \ 

What are natural fertilizers? : (GUI-1, FSD-I, DGK-I,SWL-I, MUL-IT) 
Fertilizer is a substance added to soil to improve plants' growth and yield. 

meuedi Fertilizers contain all natural biodegradable materials are decomposed by bacteria. 
Saat materials contain useful nutrient for plants. Organic matter Is essential part of 
ertile soll. Uses of natural fertilizers return the nutrients and organic matter of soil. 


What is froth flotation process? (BWP-1) 


Froth flotation process is based on the wetting characteristic of the ore and the gangué 
respectivély. The ore particles are preferentially wetted by oll 


particles with oil and water, 


’ 


_ Ans: Smelting Process: 


Ssociated with th 
re eta minerals are known as gangue. 


Basic Metallurgical Operations 


| é 4 


Past bahereee hp MA eet ae Abe! 
2CuFeS,,.. + 
20) + On) ——>.Cu,S,. + 2FeS,) + SO.) 
19. Explain the process of electro-refining. 
inst Electro-refini « (LHR-I/II, MUL-I,SGD-I,DGK-1/I1,SWL-1 II 
asheivele: SAULT Site Most widely used process of refining metal is Ne oth 
asMer Gilphate SRT Se SEPIOEN of needa a is done in electrolytic tank that has 
as enode and pure copper metal as Sale 4 two metal, electrodes. (impure copper metal 


On ace SSSR STV through solution, anode (impure copper) dissolves to provide 
Cu | one to solution. These copper ions deposit on cathode through reduction process 
making it thick block of pure copper metal. The impurities like gold and silver settle down E 
anode mud. — ~o | | 
20. What is difference between minerals and ores? _ | 
(LHR-I/I1,GUJ-1/II,FSD-1/11, MUL-I,SGD-II,DGK-1,SWL-I) | 


Ans: 


@ solid natural materials found beneath the|Those minerals from which the metals are 
Earth’s surface, which contains compounds 0 extracted commercially at a comparatively low 


metals in the combined state along with earthlyjcost with minimum efforts are called ores of the 
impurities, are called minerals. - metals..For example: ores of copper are; copper 


glance Cu, and chalcopyrite CuFeS, 
(BWP-GII,SWL-GII,SWL-GII, RWP-GI) 


21. What is smelting? » 


n the presence of excess of air in a 
‘a small amount of coke Is required 
to form ferrous oxide which 


re with sand flux and coke | 
thermic process, therefore, 
first ferrous sulphide oxidizes 
(FeSiO,) , It being lighter rises to the top and Is 


It is heating of the roasted o 
blast furnace. It is.highly exo 
in the process. In the process, 
‘reacts with sand to form iron silicate slage 
removed from the upper hole. , 


2FeS(,) + 30) —? 2FeO,) + 2505) tT 


; FeQy) + SiO... FeSiOy,) 
- -I/11,SGD-1/0 DGK-II,SWL-IT) 
22, in smelting process? (FSD-1/11,MUL-1/1, ' 
Ans: Where ied stint ore is further heated with sand flux and coke in the presence of 
| pet lage isformed. ; 


excess of air in blast furnace Ss ea 
NE omen Calas 


> FeSiOy) 
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23. Define gangue and metallurgy: 

Ans: Gangue: The earthly and other impurities assoc 
gangue. 

Metallurgy: The process of extraction of a meta 
physical or chemical means is called metallurgy. 


24. Define anode mud and blister copper: 
Ans: Anode Mudiin the refining of metal process, Impure © opper from the afiode dissolves ang 
goes into copper sulphate solution. Side by side, pure copper lons from the solution deposit 


on the cathode. Thus, cathode becomes a pure copper metal. The impurities like gold and 


silver settle down as anode mud. 
per is shifted from the converter to the 


Blister Copper: In Bassemerization the moiten cop 
d gases escape out forming blisters on the 


bout 98% pure copper. It js 


(LHR-I/11, MUL-1,SGD-1,DGK- 1/, SWL-I/I1) 
lated with the minerals are known as 


| in a pure state on a large scale from Its ore by 


(FSD-GII,GUJ-GII,MTN-GI,GUJ-GI) 


sand moulds and is allowed to cool. The dissolve 
surface of the solid copper. This is called blister copper. It is a 


further refined by electrolysis. 
25. Whatis meant by Bessemerization? (LHR- 1/1, FSD- -1, DGK-1, SWL-I, MUL-II) 
Ans: Bassemerization: Bassemerization is the further heating of the molten matte in a pear 
shaped Bessemer converter or furnace. 
26. Whatis difference between slag and matte? 


(GUJ+L,FSD-1,DGK-1,SWL-I, MULT) 


(ii) Matte being heavier in blast furnace forms 
lower layer and is removed from lower hole.. 
Cu,S.FeS” z nat as 
ee (GUI-111) MUL-T/M SeD1/t, DGK-II ave 


if) Slag being lighter in blast furnace rises to. 
top and is removed from upper hole. FeSi0, 


27. Write the formulae of: 
a) Copper pyrite b) Matte . 
| Ans. (a) Copper Pyrite CuFeS,(b) — Matte Cu,$. FeS” eet 
28. Define Ore and write the name of an ore of copper.  (SGD-1/II, DGK-II,SWL-I1) 
Ans. Those minerals from which the metals are extracted commercially at a comparative low cost 
with minimum effort are called ores of the metals. For example: ores. Sof sopbet are; copper 
glance (Cu,S) and chalcopyrite (CuFeS,), i , , 
29. Define minerals and gangue. ae ~ (LHR-I/I, MUL-I, SGD-I, DGK-I/II, 1SWL-/I) 
Ans. Minerals:The solid natural materials found beneath the Earth’s surface, which contains 
mune am of metals in the combined state along with sory impurities, are called 
Gangue: The earthly and other impurities Reeocinted with pbs minerals are known as gangue. 
Formula: Chemical formula of copper glance is Cu 2», ) 
30. What is meant by anode mud? (LHR-I/II, GUJ-I/I1,FSD-1/11,MUL-I, SGD-II, DGK-I, SWL-!) 
Ans. Anode Mud: In electro-refining process of copper, anode (impure copper) dissolves to 
provide Cu”* ions to solution. These copper ions deposit on cathode through reduction . 
process, making it thick block of pure copper metal. The impurities which settle down at 


end of electro-refining process in electrolytic tank are called anode mud. 
For example: Accumulation of silver and gold impurities at bottom in electro- refining 


process of copper. 


Ghazal | 
Gi Why a small 2 <<<<<<_<—= _ = seal = — 

Why a small amount of coke is used in smelting process? 

(LHR-I/II,F5D-I, DGK-1,SWL-I,MUL-IT) 


It is highly exothermic process as a lar 


ans? ge uantit 
process, therefore a small amount of coke Is ted in Whaling enboeay lek ci 
42. How are slag and matte removed from the blast furnace } 


(GU3J-1,FSD-I,DGK-1,SWL-I,MUL-II) 


‘i Removal of slag:Slag being | 
Ans rile. g lighter in blast furnace rises to top and Is removed from upper 


noval of ma 
nee tte: Matte being heavier in blast furnace Is removed from lower hole. 


16.2) Manufacture of Sodium Carbonate by Soivay’s Process 


33, How ammonical brine is prepared? (LHR-I/II,GUJ-I/1I,FSD-1/II, MUL-1,SGD-II,DGK-1,SWL-1) 


Ans: Preparation of Ammonical Brine: Ammonical 
ammonia gas in sodium chloride solution (brine). brine is prepared by dissolving 


34, Complete and balance the chemical equation given below. . 

NH,Cl+ Ca(OH), > (LHR-I1,GUJ-1/I1, FSD-1, MUL-1/11, SGD-I/II, DGK-II,SWL-I]) 
Ans: 2NH {CE aa) bs Ca(OH) (aq) are? 2NH x yo CaCl aq) ae 20,0) 
35. Write down two important compounds with their formula which are used in the 


manufacture of sodium carbonate. (FSD-I/II,MUL-1/11,SGD-I/II, DGK-II,SWL-I1) 
Ans: Important compounds required for the manufacturing of sodium carbonate. . 
(i) Sodium chloride (NaCl) or brine. _. (ii) Limestone (CaCO, ). 


(iii) Ammonia gas (NH). 
36. How carbonation of ammonical sali is carried out in clear s process? 
(SGD-1/I1I, DGK-II,SWL-IT) 
Ans: Carbonation of Ammonical Brine in Solvay’ s Process: . 
~Ammonical brine is fed into carbonating tower and carbon dioxide is: ‘passed Ma it. 
Following reaction takes place in the carbonation tower. 
CO x6) + NH.) +H. 0 — NH, HCO 


NH HCO) + NaCl (brine) —+ NaHCO) + NH Chen 


37. What happens when CO, -is passed through Ammonical brine? 
nt . (LHR-I/IL,! FSD-I, DGK-I,SWL-I,MUL-II) 


Carenation of Ammonical Brine in Solvay's Process: 

Ammonical brine is fed into carbonating tower and carbon 

Following reaction takes place in the carbonation tower. 
COs) + NA xg) + HOw Na HCO son) 
NH, HCO y¢aq) + NaCl(brine)—> NaHCO) + + NH,Choz) 

5°C and precipitates of NaHCl, are obtained. 


Ans: 
. dioxide is passed through it. 


The temperature of mixture. is lowered to 1 
How CO, is prepared in Solvay's process. 
Ans, "CO," is prepared by heating limestone in a lime kiln. Then, 
carbonating tower. 
CaCO, _4 ¥Ca0+CO, 
39. fomniets and balance given 


(LHR-I/II, MUL-I,SGD-I, DGK-I/II,SWL-I/I1) 
‘jit is carried to the 


Z 


O,——> 2+ 2+? 


paciions 2CuFeS + . | 
h ; (GUJ-I,FSD-1,DGK-I,SWL-I,MUL-II) 


sein ) * ik ‘a SOx.) 


y u , "2 us)” ¢ Org) 
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Manufacture of Urea 


Carbamate. ~ ' 
40. Write formula of Urea and Se 11,GUI-1/11,FS0-1 MUL-1/II,SGD-1/11,DGK-II,SWL-11) 


COONH, 
Ammonium Carbamate: NH, 3 
H,NCONH, jum Carbamate? Write chemica equation 
Sobel ua (FSD-1/11, MUL-I/I1,SGD-1/11,DGK-11, SWL-1) 
| team, it dehydrates to for 


Ans: Urea: 

41, How Urea is pre 
also. 

Ans: When ammoniu 
urea. 


S 
m carbamate Is evaporated with the help of 


__» NH,CONH) + 41,07 

Sei d the formulae of 
: =i ‘urea? Also write down the 
42, What Is the percentage of nitrogen In ureai "en esp-1,DGK-1,SWL-I,MUL- 


urea, 
Ans: Urea Is nitrogenous fertilizer. It consists of 46.6% nitrogen. 


Portas of Urea: meters? 


NH »COONH, 


| Petroleum Industry | 


43. Write the uses of Fuel Oil. [LHRMI, FSD-Il, SGD-I, MIN- II,BWP-I,SWL- “a! 


Ans. Fuel oil is used for ships, boilers in industries and to heat.the furnices etc. 
fraction is used in dry cleaning? Write down its boiling range. 

44. Which petroleum ry : rRetetibax in 
Ans. eee ris ether is used in i pecning 

Boiling range: ~30—80°C - A aha 
45. Whatis residual oil? - si 3 | ~ [SGD-L,DGK-ILMTN-I] 
Ans. Residual oil: The residual oil which does not vapourize under these conditions is collected 

and heated above 400 for further fractional distillation. 


46. How carried out the refining of petroleum? ie 7 [SGD-I,FSD-LBWP-I] 
Ans. Refining and fractional distillation: a : 


Refining process is the separation of crude oil mixture Into various useful products 
(fractions) it is carried out by a process called fractional distillation. 


47. What is the difference between crude oll and residual oil? 


[LHR-II,R WP-1 »MTN-ILSGD-1,SWL-II] 


Ans. Residual oil: The oil yiich does not vapourize Is collected and heated above 400°C called 


residual oil, 
Crude oil: The remains of d 
viscous liquid called crude oll. 


48. What Is the use of Gasoline. 
Ans. Gasoline: it contain C, —C, 
cycle, motor cars and other lig 


_ 49. Give uses of kerosene oil, 
Ans. Uses: (i) It is used as a domestic fuel, HEN EDGK:IALFSD-1.BWP-ILSWL- : 


i) Its pure form ca be 
-- N be used as jet fuel. 
Write down the uses of Diesel and Fuel Olls, (LHR-I,GUJ-INLRWP-1 ran TI, DGK-II] 


Ans, Diesel oil: 
oil: It contains carbon atoms “3 —Cis and baling range is 250°C - 3500¢. piesel 


ead plants and animals were converted into, dark, brownish 


[SGD-II FSD-I1 ,DGK-I, SWL-I] 
io Its boiling range is 80 to 170°C. Used as fuel in motor 
Ds vehicles. It Is also used for dry Cleaning. 


oil used as fuel for abide. 4 
’ fi ‘sg i cee 


v2 


51. [LHR-II,RWP-II,FSD-1, MTN-I/11,DGK-I) 
Hs TRS ala of several gaseous, liquid and solid hydrocarbons having 
water, S F ae ae Cles with It, It Is lighter than water and is insoluble In it. 
+ What Is a Residua Write the names of Important fractions. 
yale " : [GUJ-L,MTN-I/II,B WP-II,SWL-T] 
Ans: Residual ol; the res rt oil which does not vapourize under these conditions is collected 
and heated above 400°C for further fractional distillation, The four fractions of residual 
oil are: 1 .! 
(«Lubricants (il) Paraffin wax (ili) Asphalt (iv) Petroleum coke 
53. Write down the names of different fractions of Petroleum. m,. 
ss ke _(LHR-I,GUJ-IRWP-LFSD-VI,SWL-I) 
ans. (i) Petroleum Gas (ii) Petroleum Ether 
(ii) Gasoline or Petrol | (iv) Fuel oil 
| Solved Exercise 
___* Multiple Choice Questions | 
i, Concentration is a. i ; . , Bi ‘ F (MLT-I)(ALP) 
_ (a) Mixing technique ~~ (b). Separating technique : 
(c) Boiling technique - +. (d)_ Cooling technique ©. 
2, Froth flotation process is used to concentrate the oye on. Ree ~  (FSD-I)(ALP) 
(a) Density basis ‘-__. (b) Concentration basis 
(©) Wetting basis = _.. (d) Magnetic basis _ 
3. Matte is a mixture of. WAG ats et (MLT-I,GU3-1, DGK-Il, RWP-1,LHR-1)(ALP) 
_ (a) FeSandCuS = (b) ~CuzO and FeO _(c) CugS and FeS  (d) CuS and FeO 
4. Inthe bassemerization process. i 7 ~ (SWL-I)(ALP) 
(a) Roasted ore isheated __ (b) Molten: matte is removed 
(c) Molten matte is heated | (d) Molten matte is added 
5. Concentration of the copper ore is carried out by. . __.(SWL-I,BWP-II)(ALP) 
(8) Calcination  — (b) Roasting —., (c) Froth flotation —(d) Distillation 
6, When CO3 is passed through the ammonical brine the only salt that precipitates 
sprue ern ohn es mul its, _(DGK-,MLT-IL,BWP-I1X(ALP) 
(a) NaHCO; = (b) NH4HCO; =~) Na,CO; (a). (NH4)2003 
lees, Solvay's process slaked lime is used to. oy ks ineoa lec antl 
(©) Recover ammonia (d) Form Nez | | 
&. w | | GUJ-I, DGK-I,SRG-1, RWP-11)(ALP) 
When NaHCO, is heated itforms. —— - ( fa) cad 
a) cc ye “Ca(OH)2 sé ():-s« CCS ‘s 
6, a, 2, | aif) cel ce (MLT=I,LHR-I)(ALP) . 
ormula of urea is: | | Me 
oy a (b) NH,COONH), 
__ (@) NH,COONH, on 
_ \TE ae ae Bh bs dae puma 2h 
M NI Ta BAL Oh . 


It contains Cis —Cig carbon atoms, Its boiling range ‘s 350°C - 400°C. 


tis used in ships and industries to heat furnaces, 
what is petroleum? 


| (d) NH,CO NH), 


——<— 


——— 


furnace upto. 
(c) 


at 
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n 
10, Crude oil is heated in eS 400°C 


Sp cts ctionating tower. 
art of the tower 
= belt aur her boilind point fraction condense first in te ad “ aT ver 
tp} Onis of owe raction condense first In the aut 
( ‘apours 0 
c) Vapours of higher boiling point con 
@ Garou of higher boiling point never lear | 
12. Which one of the following Is used as Jet fuel. th let ol 


: oll — (c)_- Fuel oll 
(a) Kerosene oll (b) Lubricating ction of crude oll. 


is not fra 
13. Which one of the following (c) Fuel oll 


ae pee ing (d) 450°C 


(d) Petroleum coke 


Paraffin wax (b) Asphalt 
14, eeabat one of the following is nota fraction of Rare Pe pene 
_ (a) Kerosene oil (b) diesel oll (c) Alcoho Sale 
15. The nitrogen present in urea is used by plants to syn be ee 
(a) Sugar (b) Proteins (c) Fats vil 
16. | Which one of the following organic compound is found in gasoline 
(a) CoH, (b) . C3 ce) CsHig a) Cratos 


Short Questions — | 


1, What role Is played by pine oil in the froth flotation process? 


(RGK-I)(ALP) 


Ans. In froth flotation process, oll is mixed with ore as the ore particles are preferentially wetted 
by oil. Oil coated ore particles being lighter come to the surface In the form of a froth that 


can be skimmed. 
‘2. Name the various metaliurgical operations. . . 
Ans. (i) | Concentrationofore . ~~. (ii) Extraction of metal 


(iil) Refining of the metal . | : ; 

3. Howroastingiscarriedout? _ (BWP-I,SWL-I, MLT-II)(ALP) 

_ Ans. It is process of heating concentrated re to high temperature in excess of air, i. 
2CuFeS, ——> Cu,S+2FeS+SO, aan, 


4 ~~ Explain process of electro-refining, a ae ) at (LHR-1)(ALP) 
Ans, Bening the impure metal by electrolysis is the mast widely used process for refining. 
ee gS refining of Cu is carried out in glectrolytic tank having copper sulphate solution 
vibes oie copper is aneds and pure copper metal acts as cathode, On electrolysis, anode 
esihe aa bx. ns sind to the solution. These Cu2* are discharged -by gaining of 
ectro ‘ NUS copper atoms deposit on the cathod k 
block of pure copper metal, The impurities like ¢ Fea Ta aus tink 
; | 
5. | iat are apa Ri pa riety d and silver settle down as anode mud. 
a: \s a cheap process as raw materials are | 
5 avallable at very | 
. ys | eta, cee and ammonia are recovered and reused id Habis 
i acess |S pollution free, because the on| waste Is um 
(iv) | Sodium carbonate of very high purity is pee ! mean aieree ashiten. 
: ma eee: of fuel Is very less since no Solution Is to be evaporated, 
ie s the principle of solvay's P = 
y S process? (OGK-IT, LHR-1)(ALP) 


Ans, It lies in the low solubility of sodium | 
| carbonate at low temperat 0 
passed through an ammoni mperature |.e, 15°C, When COz Is 
precipitates. nical fistaah of NaCl called ammonical brine, only NaHCO3 


Ge what happens when arnaneBleel Ga yi 


i b aie 
t  amonical brine is fed into carbonat arbonated? 

i Welbog geet ating tower and CO> Is passed through It. 

CO». + NH, zr H,0 pe NH,HCO, 


NH gHCO3 + NaCI ——>» NaHco, + NH,C! 


: How NaHCO3 is converted to Na2CQ3? 
oa sodium bicarbonate ‘is heated to get sodium carbonate. 


NaHCO, —* Na,CO, + CO, +H,0 


How ammonia is recovered in the Solvay's process? (RWP-I,MLT-1,FSD-1)(ALP) 


ammonia Is recovered in this tower from ammonium chloride solution produced in the 
pn carbonated tower calcium hydroxide formed in time kiln, ‘ , 


squaom = 2NH,Cl+ Ca(OH), ——>2NH, + CaCl, +2H,0 


gio. How ammonia is prepared for the synthesis of urea? 

It is prepared by the Haber process, In Haber process, one volume of nitrogen and three 
volumes of hydrogen is passed over iron catalyst at 450°C and 200 | 
rosa. 

am, Na +3H) == pease ONL 

git, Describe the formation of petroleum, | 

Ans. Petroleum was formed by the decomposition of dead plants and animals buried under 

earth's crust millions of years ago, It is believed that millions of years ago living plants and 
animals in the seas died, Their bodies sank and buried under mud and sand. Then 
decomposition process took place at high temperature and pressure conditions in the 
absence of alr which resulted into formation of petroleum, 

Q12, What is refining of petroleum and how it is carried out? 

Ans, Refining is the process in which separation of crude oil mixture into various useful products 
is done. It Is carried out by a process called fractional distillation, It is based upon 
separation of substance depending upon their bolling point, : 

13. Give a use of kerosene oil. 
oe It ) ea as domestic fuel and a special gr ade of it is We as jet fuel. 
Q14, Describe the difference between diesel oil and fuel oll. sag 


Ans, > 
ss Diesel olf - fe Eat Fuel 2 = 
Itcontains carbon atoms &) BDF, “Tt contains carbon a oC - 400% 
2500C = 350°C b) Its boiling range. ts 350°C - i 
bs bala snopes hicle ic) olf is used in ships and industries to 
Diesel oll used as fuel for ve | furnaces and bollers. 
ona obtained by the fractional distiliations. 


(SWL-I,MLT-I,FSD-I,LHR-I)(ALP) 


lS, Write down the names of four Fal Het ny 
(Ne Lupricante 7 coke 
. hy iv Petroleum : 
(Iii) Asphalt. crude oft and residual oll? 


ae What is the difference Sedat 


Residualoll 
_ ot vapourize is}(a) { Inta, dark, 
: lect a heated above 400°C cal a Td prvint all, prained 
| val Blljtess + six fractions of crude oil are obta 


oll are tloni= 
Four fractions pf residue after fraction ihe “ui Petroleum Ether 


fe ; “ He ned Odi. , oleum 
Ml J ii ywax | ih case or Petrol) vi) Fel a 
pave i i, or. is biessl & 2 — 
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17. Which petroleum fraction is used in dry cleaning? 
Ans: (i) Petroleum Ether (ii) ‘sasoline or Petrol 


ive Questions ! 
Extens e? Explain Froth flotation 


the or 
i. What do you know about concentration of (QUI-I,RWP-II,DEK-1,BWP-I 


process. 

Ans. Concentration of the ore: ' cee 
The process of removal of gangue from the ore is technically know 
ore, 


Froth flotation process: we a 
Froth flotation see is based on the wetting characteristic of the ore and the gangue © 


particles with oil and water, respectively. 


Procedure: | a ae | 
The ore particles are preferentially wetted by the oll and the gangue particles by the water. 


The whole mixture is agitated with compressed air. Hence, oil coated ore particles being 
lighter come to the surface in the form of a froth that can be skimmed. 


2. _ Explain the process of smelting with reference to cop 


concentration of 


per. 
[FSD-],DGK-II,B WP-1,MTN-I/1] 


Ans: Smelting: | | pert ir ee ) 
Smelting is: further heating the roasted ore with sand flux and coke in the presence of 


excess of air ina blast furnace. ah 


Blast furnace for smelting of copper el aga Wenge hile, 
Need of coke: During the combustion, a lot of heat is released therefore a small amount 


of coke is required in the process. 
Chemical reactions: Mie evi eae wy 
During the smelting process following chemical reactions take place: ~ . 
(a) Formation of slag: Ferrous sulphide is oxidized of ferrous oxide, which reacts with sand to 
form iron silicate slag {FeSiO,) Be bl Mex 
Equation: - | mia > Lg ee Cee He 2) a 
2FES() + 302(¢) —> 2FeO vq) + 280 24) T 
FeQ,.) +10 4g) ——> FeS103,,) , 
Removal of silicates: These silicates being lighter rise to the to m oF 
and form an 
which is removed from the upper hole. var Usha a 
(b) Formation of : | , | | 
. 44 $y matte: Cuprous sulphide is also oxidized to form cuprous oxide, which 
eacts nreacted ferrous sulphide to form ferrous oxide and Cuprous sulphide. 


Matte: A.mixture of cuprous sul 
phide along with some un 

mixture it is called matte (molten matter), on TF ba ee Nall 
Equations: oe | | 


2CuS (py + 30 (9) > 2Cu, 0, tes on ‘ 


- 7 | i CuO) + FeScy) > CuS 4) a FeO (py tT 
» Write advantages of solvay's process, _ | 


Ans: (i) Cheap process; ' 
‘Process: It is a chea ; 
(il) Reuse and recovered re Boe Ui ae are Bal 


[GUJ-IAL,FSD-I/11,DGK-I] 
able at very low prices. 


dioxide and ammonia are recovered and reused 


— ‘4 n et: a tee Neate oF : om ; i ee + i » a 
oe Reis Me ; ‘ Me aia a a welt . 
4 Tia & ae f we > it) ae 4 


a) 
(Wv) 
v) 


4, 


ANS: 


of solution: 
es is ee free, because of the only waste calcium chloride solution. 

pure products: 

sodium carbonate of very high purity Is obtained, 

consumption of lesser fuel: 

consumption of fuel Is very less since no solution Is to evaporated 


How urea Is manufactured? Explain showing the flows sheet diagram. 


[GUJ-I,MTN-V/II,B WP-I1L,SWL-T] 
yrea Is nitrogen fertilizer. 
composition of urea: It consists of 46.6% hitrbgen 
properties of urea: It Is used for the manufacturing of Important chemicals , but its 
major (about 90%) use Is as a fertilizer, 
Raw "ae Nl The raw materials for manufacturing of urea are, 


(@) ~~ Ammonia (NH) (il) Carbon dioxide (CO;) 


 Haber's Process: 


— ie | 


Ammonia Is prepared by the "Haber's process". One volume of nitrogen ” (from 
air) and three volumes of hydrogen (obtained ‘by passing methane and steam over heated 
nickel catalyst) Is passed over Iron. catalyst at. 450°C and 200 atm pressure. 


450° Cc. 
*2NH3(g)_ 


Process: Manufacturing of urea Giana oe stages: a 
Reaction of ammonia and. carbon dioxide. 
Urea formation - (iii) Granulation of urea 


Equation: Nxg) + 3Hx(g) = 


’ Reaction of ammonia and carbon dioxide: 


Carbon dioxide is passed through liquid ammonia under high pressure to form. 
_2NH, +CO, SNe ,COONH, 


Equation: Ammonia carbamate ~ 


~ When ammonium carbamate’ ls Roeed with 


' Granulation of urea: At this stage, 


Urea formation: | | 
the help of steam, it dehydrates to form 


urea. 
7 ONH, ——> NH; CONH Hot 

Equation: — NH,CO 4 aN ta 

liquid urea Is evaporated to form granules. When 

der pressure a hot current of air is introduced » 


liquid urea Is sprayed from top of a tower un 
ve This Is stored to be marketed. 


from the base, it evaporates to from granules. 
(Unreacted NHy,CO2 &H0) 


eer 


eee a 


Chapter Wise Self Test Chapter 9: 
Objectives) : 


i estion are given. T 
; i wers A, B, C and D to each qu - The 
AEDS Ras ele lath hink is correct, fill that circle in front of that questioy, 


hoice which you t } } , ’ 
with Marker or Pen ink. Cutting or filling two or more circles will result jp 


zero mark in that question. 
i. Whe. a system is at equilibrium state then: 
(A) the concentration of reactants and products becomes equal 
(B) the opposing reactions (forward and reverse) stop 
(C) the rate of reverse reaction becomes very low _ 
(D) the rates of forward and reverse reactions become equal. 
2. ~ Ina chemical reaction, the substances that combine are called: | 
(A) Reactants (B) Products —» (Equilibrium (D) Numerator 
=e The color of HI is: (A) Orange = (B) Purple * (C) Colourless (D) Red 
4. Inan Irreversible Reaction, Dynamic Equilibrium: . rie 
(A) Never Establishes .  (B) Establishes Readily ~~ 
(C) Establishes after the’ completion of Reaction (D) Establishes before the completion 


5 ee _ Possibilities are there at equilibrium state: 
(A) 1 . (B) 2 ee (C); 3 | (D) 4 
6. 2H yg) + Ong) {> 2H,0,,) this reaction is an example of: me 
(A) Reversible < (B) Forward (C) Reverse (D) Irreversible 
7. Forthe reaction 24,; +3, 3C,,, the expression for equilibrium constant is: 
[cP SC gee os FATED 2 
(a) Bye cy L412) ‘py AIF) 
ra}... Rane). er CoG! 
~ Molar concentration (moldm™) is expressed as: | 
A) {} (Race (C) [] Og 
9. At equilibrium state the value of Kc is equal to: 
KU ee K' 2% | 
(A) — | fale Kr 
Kp OE > (Dye 
10. Uni . . NX 
) Unit of active mass is: | Mat: 
| (A) moledm —_(B) mole dm" | 
am (C) mole dm™ D an 
11. Fora reacti (D) mole dm 
Choe on between PCI, and Cl, form PCI, the units of Ke are; 
A piper (B) mol'dm _(C) mol-'dm? (D) 3 
2. Une value of K.. depends upon. Fb moldm 
| Pressure | 
(B) Volume C) Temperature D) Density 


__ Marks: 48 
aa = 48 “i Time: 1:45 minute 


[__(Subjectivey | 


Whee  Wers to any Five (5) questions: = 
What are irreversible reactions? Give a few characteristics of fee me 


sv 


om. 


Ups 


a es fe apers (115 


hat is meant by static equilibrium? G 

ie two possiblities of chemical equine’ ete 
i) How is dynamic equilibrium established? ag 

i ny at equilibrium state reaction does 

Mi pifferentiate between Reversible a 


) Complete the following equations: 
Vl ecaCO, b) 4,+1,=— 

write short answers to any Five 
3. Write down the equilibrium constant 


not Stop?(vi) D 
Mh efine Chemical 5 
Irreversible Reaction, Explain with arene 


=~ 


(5) questions: 


Vio 7, 4 


ression for the reaction, PC? 3+Cl, == * PCL 
reaction 


Ne) am Ons; Saat 2NO,,) 
a) What is active mass? Also write its unit, 
) Write the equilibrium constant expression for given equation 
coo 3H {Cera CH,@) +H,0,,, ‘ 
(vi) Write Gown the expression of K. for a General Reversible Reaction, 
‘i Write the equilibrium constant expression for the following ate: 


Hag) + L(g) == 2H], 


wil) What Is relation between active mass and rate of reaction? ? 
4, Write short answers to any Five (5) questions: [5x2=10] 


) What is equilibrium constant? Write down its unit as well. 
ii) | What are numerator and denominator? ; 
i Write the Equilibrium Constant Expression for the given reaction. 
For which reactions Equilibrium constant has no units? 
¥ Why equilibrium state is attainable from either way? “ 
vi). Derive equilibrium. constant expression for the synthesis of ammonia from nitrogen 
and hydrogen. Pe We ee, He ; ites Bet, 
(vi) Write the equilibrium constant expression of the following reactions. 
Hag + bag = AHI. 
(ii) CO(g) +3H2 (g). =——— CHa (g) + HzO (2) 


(iil) How can you know that a reaction has achieved an equilibrium state? 


NOTE:- A o questions. — car [9x2=18] 
oy ee ae of Mass Action and derive’ the expression for equilibrium 
constant fora general reaction. = | 7 
(b) For the ecomposttion of dinitrogen oxide (N20) into niogen fei par 
reversible reaction takes place as follows. 2N20(q) races = 2Nacg) * S219) 
The concentration of N20, Nz and O2 are 1.1 mol cin Ae rte reaction: 
| 1.95 mol dm’3, respectively, at equilibrium. Find out Ke for this re 
6 ira inaiag squilibrium. constant? 
’ iB What is the importance of equitibr 


ilibrium 
5 n to form ammonia, the equ 
ee re earl hi Nel 0.50 mol.dm’ of nitrogen and 


| ins 0,31 mol.dm es hat is: ilibrium 
Piet respectively If the Ke is 0,50 mol=dm®, what Is the equ 
concentration of ammonia? | le process hydrogen and nitrogen 
(a2) For the formation of ammonia pyaoert yf 3H eee 2NH3(g) 
90°C as follows. N29) 2(9) 0.602 mol dm73: 
react reversibly at 5 : se gases are nitrogen 0. 


: 3 s of the 3 value of 
| ane ke Sele ammonia 0.113 mol! dm. What is 
La hydrogen 0. y fart . 


n constant is 
‘PCle the equilibrium cons'ar 
4 Cla to for ature. When the SEO te 
ae pee 9 mol dm-3 respectively. 
e 


f PCls- 


iven. The 

d D to each question are g 

ible answers A, B, C an 

er shaken iehich you think is correct; fill that circle in front of had foarn 
wit: Marker or Pen ink. Cutting or filling two ¢ or more circles w ult in 
zero mark in that question. 


i. Acids have taste: | . ) | : 
(A) bitter. (B) sweetish (C) lb | (D) saltish 


2. The conjugate base of sulphuric acid is: . ~ i . 
2 a ate SO2- | (D) HSO; 
(A) SO? (B) S (Cc) 
3. Arrhenius Presented his concept of Acids and Bases in: 
(A) 1787 _ (B) 1887 (C) 1987, (D) 1990 
4. Among following given compounds which is not Lewis acid? 
(A) H* (B) PR (C) AIC, (0), NE, 
5. The product of Lewis acid- base reaction: is called adduct. The bond 
between adduct specie is: _ , ' 
(A) Ionic = “({B) Covalent © Metallic (D) Coordinate covalent 
_ 6. Which base is more corrosive? = (st 5E 3 
(A) NH,OH | (B) NaOH - (C) CatOH), ~—._ (D) Al(OH), 
7. Acid eccuring in sour milk: Ailes he Asie | 
(A) Citric Acid (B) Lactic Acid —- (C) Butric Acid ~ (D) Malic Acid 
8. Dilute acids react with carbona 


) tes to produce the given products except: 
| (A) Salt (B) Water (C) Carbondioxide (D) Hydrogen 
9. Acetic acid is used for: he 
(A) flavouring food ac: Making ssIV 
ex lo j 
(C) Etching designs : iW) hace 


4 (D) Cleaning metals 


Soda lime is a mixture of: 


CaC, 
(A) CaCl,, KOH (B) NaOH,CaO (Cc) NaOH »CaCl, (D) Ca(OH), CaO 


11. The formula of pH is; 
Hs i oi, sh 


(B) PH = —log [Hu] 
(D) pH=log [OH-] 


i Ps 


(D) 14 


ty-19| 


a 
ae re 


write short answers to any F 
} Define base and give an me AS aan 
(i) What is difference between Lewis acid and base 
i) prove that water is an amphoteric Specie, ct 
What is conjugate acid? Define it. | . 
|)» Which. kind of bond forms between Le 
Wi Define a Base. Why all-Alkalies are Ba 
ii) Define acid. and base according to Arrhenius concept, 
) What do you mean by Conjugate Bases? Give one example. 
re Write short answers to any Five (5) questions: 


[5x2= 10] 


Wis acid and base? 
ses but all Bases are not piaues! 


0) Name the alkali used in alkaline batteries, res camaeiane 
'( Name an acid used in the preservation of food. 

(ii) Give four uses of Nitric acid. 

(v) Write any two characteristics (properties) of bases, 

(vy) Write formula of an acid and base. | 
(vi) Name the acids present in tancid butter and citrus fruits. 

(vi) Write chemical formula and. use of Ammonium hydroxide. 

(vil) Write down formulas. of the following. — 

(a) Nitric acid | ~~ (b) Phosphoric acid 
(c) Calcium Hydroxide - _(d) Aluminium Hydroxide _ 
4 Write short answers to any Five (5), questions: [5x2=10] 


()  Asolution of HCI is 0.01M. What is its pH value? 

li) Find out the pOH of 0.001M solution of KOH. 

ill Whats the purpose of pH meter? st 

(i) How: ‘PH of a solution is measured by using universal indicator? 
(W) What is neutralization reaction? pelts a chemical SSREWeh as well. 
(vi) Define salts. 

(il) How soluble salt recovered. from water? 

e How salt is prepared by the reaction of an acid and metallic oxide, 


[9x2=18] 

ome Daastipts an two questions. . | 

(a) ot any t and base according to Bronsted-Lowery concept and justify that 
_ Water is amphoteric compound with example. 


MH,SO,? 
(b) Calculate the pH and pOH of 9.2 ; 
| (@) Explain with examples that how soluble a a a 
1) cA solution of Hydrochloric acid Is 0. 01M. Wha 


(@) Explain why: 
pth tC forms gry one saree of salts. 


lint tad form three sories of Bis. 


ution of KOH? 


| ® | 
| ® | 
| @ | 


Note: Four possible answers A, B, 
choice which you think is correct, fill tha 
with Marker or Pen ink. Cutting or filling two or more 


zero mark in that question. 
1. Benzene ring =) is an exmaple of: 
(A) Alicyclic compound 
(C) Heterocyclic compound 
2. The example of hetrocyclic compound is: 
(A) benzene (B) hexane af@) cyclohexane (D) Pyridine 
3. All known organic compounds have been broadly devided into categories 
depending upon their carbon skeleton: . aN 


circles will result in 


(B) Aromatic compound 
(D) Straight chain 


Ay Tees: (Boe ee (0) ges (D4 

4. Open chain compounds are those in which the end carbon atoms are ___: 
(A) Joined (B) One line. © (C) Two line (D) not joined 

5. Open chain compounds also called: — | 
(A) Aliphatic —(B) Cyclic ——— (C). Covalent (D) Ionic 


6. Cyclic compounds that contain one or more atoms other than that of 


carbon atoms in their rings are called ____ a 
: (A) Alicyclic . (B) Hetrocyclic~ (C) ‘Aromatic compounds (D) Covalent 
7. The general formula of alkane is: es mee ' 
: (A). C,H,,,.,2 (B) C,Hanst otter (C) C,H,, : e (D) C,H,,-2 
8. Hydro compounds are regarded as ___ organic compounds Hydrocarbons: 
(A) Parent (B) Derivatives  (C) Complex ~» (D) Non complex 
9. Which one is carboxylic group? Be | ) af) | 
(A) }C=O. B) i: fe — 
bite . 8) -C-OH . (C) R-C-OH ©) ihe 
10. Functional group of alcohols is: | ; 
_ (A) -COOH (B)>C=0° =  (C)'C-0-C. = (0) “0H 
11. Class formula of tertiary alcohol is: od 
R al 34 
SEUB-O-R IT. © (B) RaG-0H (C) No-on - (py R-CH, -OH 
. R | ) 


12.: What is the molecular formula for butane? 


| &) men pen a (B) C,H, (C) C,H), 


(D) C,H, : 


> ‘ 


| Pith’ & Guess Papers ( 119 
jective) 


(Sub 
short answers to any Five ae? 

- fine molecular -formula and (5) questions: 

De give one exampl 
() what Is Electronic or Dot and Cross forint e. 
" write pee! forties of Iso-Pentane and neo penta 
| ntan 

pefine condensed formula with an ee 
wv) write down the Dot and Cross Fo se ing 
W) rmula of Propane and n-Buta 

why benzene Is called aromatic compound, al 
| Baar tet et 

at are ic compounds? Give 
W write short answers to any Five (5) question : 
7 Define open chain or acyclic compounds. a [5x2=10] 
sb art ett of aromatic compounds. | 

) Define romotogous Series. 

How are alkyl radicals formed? Explain witl 
4 What is the difference between mall eat ae Explanren 
Explain different radicals of butane. fod me ehh Se ol 
4 seh cae (i) Acetylene (ji) Ethy! Alcohol 
4, Write short answers to any Five (5 rit as ty $ 
(): What is alcoholic functional acs: EDK era Loxze Ae) 
(i) Write formula of methyl acetate and Ethyl acetate. 
i Write down the structural formulae of acetone and trimethylamine. 
(y) Write a difference between Aldehydic Group and Ketonic Group. - 
() _How.alkyl radicals are formed? Explain with examples. | 
(i) What is the difference between n-propyl and isopropyl? Explain with structure. 
(vil) What is an ester group? Write down the formula of ethyl acetate. 
(vili) Define structural formula. Draw the structural formula of n-butane and isobutene. 


Chemistry -40 
Time: 1:45 minute 


[5x2=10] 


NOTE:- Attempt any two questions. — [9x2=18] 


8. (a) Write down the characteristics of homologous series. 
(b) Write a detailed note on. functional groups of alkenes and alkynes. How 
F ; they are identified from other compounds? 
* (2) Write a detailed note on classification of organic compounds. 
(b) Write down the characteristics of homologous series. 
: (a) Differentiate between aldehydic and ketonic functional groups. How both 


are Identified from each other? 


(b) Encircle the functional groups in 
names of the functional groups? | 0 
O 


the following compounds. Also give the 


(i loa ogee 
| CH—-C-H 
cH-C —CH, ae 
bia aI 3 Guest _} —CH-CH, 
HO-C an CH — CH, Ieee 
‘ (vi) CH-o-C- CH, 


Pe) BCR CHOON: 


to each question are given, The 
in front of that quest on 


filling two or more circles will result j 


Note: Four possible answers A, B, 
choice which you think is cor 
with Marker or Pen ink, Cutting or 
zero mark in that question. Ber 5 ae an 

1. Which one of the following compounds is a satu roca 


D) P 
(A) Methane  _(B) Ethyne (©) Propene _ —(D) Propyne 
2. | Which is a substitution reaction? _ 
(A) Halogenation of alkynes — 
| _(C) Halogenation of alkanes. 
3.  Alkanes are also known as: 


(B) Halogenation of alkenes 
(D) Bromination of alkenes 


(A) Halogens ° (B) Paraffins (C) Olefins AD) Acetylenes 
4. Halogenation of Methane does not produce: 
(A) Carbon Black — — (B)'Chlorofarm 
(C) Chioromethane a (D) Carbon terachloride 
5. Which one is also called "Olefins"? 
(A) alkanes: (B)alkenes = (C)alkynes | (D) alcohals 
6.  Alkenes are prepared from alcohols by a process called: | 
_ (A) Dehydrogenation =. (8) Dehalogenation 
___ (C) Dehydrohalogenation. ~ ae (D) Dehydration 
7. Oxidation of Ethene. with KMn0, Produces: 
(A) Oxalic acid (B) Glyoxal aC) Ethane ayo (D) Propene glycol 
8. Oxidation of Alkenes produce: 3 
| (A) Glyoxal (B) Glycol =. Oxalic acid (D) Formic acid 
9. _ Dehalogenation of Tetra Halides takes place in the presence of: 
(A) K | (B)Mg ; (C) Na 
(D) Zn dust 
10. General formula of alkynesis; — - : 
(AC Hs (Be | 
sf dirhe End Freduct eee tng 0) Coton 
1. ree, os of Oxidation of Acetylene is: | 
XalIC AC 
B 
(©) Glyoxal (8) Glyoot 


About ae _ (D) Potassiy 
12, About ____ % traces of acetylene a m Hydroxide 
B ' 


Nore. Attempt any two questions. 
_ (@) What type of re 


Chemistry - 10 
Time: 1:45 minute 


[5x2=10] 
ted Hydrocarbons, 
al formula, 


tite short answers to any at CS a (5) questions: 
pifferentiate between Saturated and Unsatura 
Define Unsaturated Hydrocarbons with gener. 
Why are the alkanes called paraffins? 

How Hydrocarbons are used as fuel? 

How can we prepare alkanes by the reduction of alkyl halides? 

What do you know about halogenation of Alkanes? 

Defien the process of hydrogenation. Give example, 

Describe the prepartion of Alkanes from Alkyl Halides. 

Write short answers to any Five (5) questions: [5x2=10] 
Why colour of bromine water discharges a addition of ethene in it? 

What are addition reactions? Explain with an example. 

What happens when ethyl alcohol is heated in the presence of H,SO,? 
Describe two physical Properties of alkenes. . 

How Halogenation take place in Alkenes?. Give its chemical equation, 

Which reaction is used to identify the unsaturation. of an verde compound? 
Why are alkenes reactive? | 

Write the equation for the conversion af oil into ghee. 

Write short answers to any Five (5) questions: . [5x2=10] 
Write down the Molecular.and Structural formula of Sue 

Write down two uses of Acetylene. -_ 


_ Give the preparation of Alkynes by Serra renceecen of vicinal dihalides. 
_ Which functional groups are present in alkenes and alkynes? 
‘Write the Molecular and Structural Formula of Ethyne. 


Write any two uses of Ethylene. 
Write the name and molecular formula of the eres Aine. 


‘Write one use of each of acetylene and chloroform. 


[9x2=18] 
actions are given by alkanes? Explain with reference to 


halogenations of alkanes. : 
(b) . Why butane undergoes substitution reactions 


(a) | Prepare the following 45 directed: 


(i) ethylene glycol from git , 

from ethene, 
3 (ii) 1,2-dibromoethane | 
() Acetylene undergoes addition reactions in two stages 


are the following as directed: 
is the fol en e from alkyl tetrahalide, 
ride fm © methane; _ 


tion are given. The 
d D to each ques 

see | that circle in front of that question 
two or more circles will result in 


Note: Four possible answers A, B, © 
choice which you think is correct, fil 
with Marker or Pen ink. Cutting or filling 
zero mark in that question. 


: ctose consists of glucose and: es 
‘ ¥ 3 (D) galactose 


(A) sucrose - _(B) maltose — (C) starch © 
rd The most important oligo. saccharide iss | | i gee 

(A) sucrose (B) glucose. - ——(C) fructose (D) maltose 
3. When Glucose and Fructose combine they produce: iia 

(A) Sucrose (B) Cellulose. (C) Starch : (D) Non these 
4. General formula of carbony alates iss ot 

(A) Cnn (B) C,(H, 0), (©): € n(OH),, _(D) none of these 
5.  Maltose is cdnete found in:- | _. ¢ 

(A) Milk pt (B) Cereals ager © Dairy products (D) Cotton 
6. | Fatty acids are the building blocks of ance 

(A) lipids (B) protein : © glucose a) “(D) vitamin 


7. Formula of stearic acid i is: ; 
(A) C,,H,;COOH (B) CH,,COOH © Cpl,COOH. (D) C,,H,,;COOH 
8 Rancid butt@ér has a foul smell because of: 
(A) Butanoic acid —(B) Nitric acid = (C) Tartaric acid » 
9. Formula of Palmitic acid is: pater 
i 52) C,H,,COOH (B) Cx,COOH (GC) C, 


‘wHssSCOOH (py C,,H,,COOH 
10. The organic compounds used as drugs to control bleeding are: 


(A) Vitamins - (B) Proteins (C) Lipids (D) Glycerides 
11. About 50% of the dry weight of cell is m in 


(D) Sulphuric acid 


ade up of: 
(A) Carbohydrates (B) Lipids (Cl) Protein in 
12. Amino acids which cannot be synthesized Sal (D) Vitamins 
A) Non Essential ) Proteins ts . iad 


; | 
= o ent __(D) Amino acids © 


Up-To-Date & Guess Papers (123 ) 


write short answers to any eatee (5) questions: 
pefine carbohydr ates, write their general formula 
Give the characteristics of polysaccharides. 


Give characteristics of monosaccharides. 


i 


Time: 1:45 minute 


[5x2=10] 


pescribe sources of sucrose and starch. 


Y What are | Monosaccharides? St U d y N ot e S. p k 


Define polysaccharides and give one example. 

a) Give the characteristic of monosaccharides. 

(vill) Give an example of a disaccharide. How it is hydrolyzed into monosaccharides? 
3, Write short answers to any Five (5) questions: [5x2= 10] 

Q). What are carbohydrates? Write names of three classes. 

i "Give the characteristics of disaccharides (any two). 
(i) Give characteristics of oligosaccharides. eRe 

(iv) Defi ne reducing sugar, with example. : 

(v) Write down the balanced equation for the formation of Fics 
‘(v) Lactose is disaccharide; which monosaccharides are present in it? 
(vi) “How z are proteins formed? | 

(vill) ‘Name two fatty acids with their formulae. 

4. Write short answers to any Five (5) questions: [5x2=10] 
) Give general formula of amino acid. — 

(l) What is the difference between Essential and No 
(li). Write the chemical formulas of palmitic acid and stearic acid. 
(i) What is Hydrogenation of vegetable oil? Write equation.” 

") Write down the general formula of lipids. 

ee Write the general formula of triglycerides. 

Mt) Shortly brief that Plants are source of Oil. 


‘ [9x2= 18] 


Ned fe sales Sonya How monosaccharide are prepared? Give their 
os. What are car vy | 
characteristics. 

What are polysacchari 
x Explain that ‘amino acids 


n-essential Amino Acids. 


eit properties? 


the 
des, give bl ocks ¢ of proteins. 


tion are given, The 
d D to each ques : 
ae fil that circle in front of that question 


Note: Four possible answers A, 
‘two or more circles will result in 


choice which you think is correct, : 
with Marker or Pen ink. Cutting or filling 


zero mark in that question. 


i. Just above the earth's surface is: pee : 
A Mesosphere  (B) Stratosphere  (C) Thermosphere (D) Troposphere 


2. Depending upon temperature variation, atmosphere is divided into how 
ions: . ee oe Are a ar ho 
Ba) ee eo (B) 2 soe ee (CO) 3 aa (D) 4 
3. A strange bitter smell noticed near photo copier machine Is of: 
(A) HS P92) (By SOR eC), (D)O, 
4. Temperature range of thermosphere is: _ BES Ia 
(A) 17 °C——-58 °Cdecreases.  _- (B) —58-°C ——2 °C increases 


(C) 2 °C——-93°C decreases. (D) >-93 °C_ increases 
5. Which is secondary pollutant: | eet 


(A) SO, © (8),CO (CO... (D). SO, 
6. Which gas is called green house gas? - : ae 
(A) CO, (8) CO set (0) Nica (D) O, 


7. The Earth's atmosphere is getting hotter because of: 
(A) Incrreasing concentration of CO, (B) Increasing concenttration of CO 


(C) Increasing concentration of O, __ (D) Increasing concentration of SO, 
8. Life gas for plants is: Beth ait | 
AAS CO RS (By COmm (C) CH. ) 


9. Buildings are being damaged by Acid Rain becaues it attacks: 
(A) Calcium Sulphate @ - : 

_(C) Calcium Nitrate . ean ease 

10. Ozone is beneficial for us as it: is pana 
(A) absorbs infrared radiations 


(C) absorbs chlorofluorocarbons i ees ultraviolet radiations 
11. arte are being damaged by acid rain Beleion it Peale 
: a) calcium sulphate diate’ é: - attacks; 

(c) calcium carbonate _ (b) calcium nitrate. 


12. Global warming causes rising of the sea Agee oxalate 


| a Mae I. The cause of global warming 
_(2) C02 gas _(b) $02 gas = 


© NOx gases (q) 03 gas 


(wi) 
(vil) 
(vill) 


How ozone layer is being depleted by chlorofluocarbons? 


_ Which air pollutant is 
_ How acid rain increases the acidity of soil? . 


write short answers to any Five (5) questions: 
Why 75% atmospheric mass js found in tibposphre’ 
why is the temperature of upper stratosphere jis higher? 
Write down the range of height and temperature of mesosphere, 
What is the difference between Atmosphere and Environment? 


Why the concentration of Ozone in Stretospher remains nearly constant? 


[5x2= 10] 


‘State the phenomenon of decreasing temperature in troposhere, 


State the major sources of CO and CO emissions, 

CO is hidden enemy, explain its action.. 

Write short answers to any Five (5) questions: /[5x2=10] 

What do you mean by an Air Pollutant? . 

Identify as primary and secondary Pollutants. $0p,CHl,,HNOs,NH,H$0,,05, 


Give two effects of global warming. 
Why CQ, is called green house gas? 


What is global warming? Write its effects. 
How is_CO, responsible for heating up atmosphere? 
How ozone layer forms. in stratosphere? - 


Write short answers to any Five (5) questions: [5x2=10] 


How does acid rain increase the acidity of soil? 


State any two effects of acid rain. 


Ozone is beneficial for human life, justify. 


Why acid rain damages buildings? 


Define Ozone and Ozone hole. | 
produced on anaerobic decomposition of or janic matter? 


stratosphere? 


| How ozone Byes forms in | 
ba Sela . [9x2=18] 


Nore: He ns. 
Attempt any two ad e. Why temperature decreases 


Give the characteristics of tropospher 


upwards in this sphere? 


| Why is Co considered qa health ha 
tmosP 


zard? 


here? How it is depleting and how we 


‘ a 3 a 
. | Where does ozone a its We 
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fi ircle i t of that an 

: ct, il that circle in fron qu 

choice wh ch you think is corre i . : on 

et Ma ie or en ink Cutti g r illi r r ircl ill result j, 
rker or P : ng or filling two or more Circles w 


zero mark in that question. vey ; | 


= : it 
i. Water molecule has a struct (C) Tetra hedral (D) Polar ~ 


(A) Ionic (B) non polar | 
: ter is: ae he . 

in gee MM eri iO acdc wee 

3. Temporary hardness is removed by adding: | , 
(A) quick lime (B) slaked lime (C) lime stone. (D) sodium chloride 

' 4 The removal of Mg” and Ca” ions which are responsible for the hardnes, 
of water is called: eee 

(A) temporary hardness ~ : ~ (B) permanent hardness 
(C) water softening = SC _ (D) hydrogen bonding 

5. The process of removing temporary hardness of water is: 
(A) Clark's method == (B) Washig soda method 
(C) Sodium zeolite 1 iar ~(D) Filteration method 

6. Which salt makes water permanently hard? - | ae 
(A) Na,C0; (8) NaHCO,» (Cc) Na,CO, (py CaSO, 


7. Rapid growth of algae in water is because of detargents having: 

_ (A) Sulphate Salts (8) Phosphate salts (C) Carbonate salts (D) Sulphonic salts 
8. dali. gas is used to destroy harmful bacteria in water? . 

—. (Ajiodine (B) chlorine | 


. | ~ (C) fluorine. | D bromine 
9. A disease that causes bone and tooth damage: | A 
(A) Fluorosis (B) Hepatitis (C) Cholera di 

10. Vibrios Cholerae bacteria Cause the disease: ee, “oe 
= ny Arie (8) hepatitis (¢) Dre, ae 
11. nice one of the following disease Causes liver j i a 
12 a ae PE Gr lial 

ch one of the f, ‘ | ~ panera 

me Yeti ollowing disease mae 


¢ 
S Causes Severe diarrhea and © 


(A) Jaundice 


(8) Cholera | 


©) Fluorosis (py Typhoid 


z—s4e\ Up-To-Date & Guess Papers { 127 i) 
ppasall gall ; 


write short answers to any Five (5) questions: 


‘ [5x2=10 
; which forces are responsible for dissolving polar Substances in water? 
" Why the water molecule is Polar? “ 
a Write two disadvantages of hard water, 

wv) What is hardness? | 


w) Give a method to remove permanent hardness of water. 
wi) How Sodium Zeolite softens water? 


(vii) ‘Which forces are responsible for dissolving polar substances in water? 
(vill) Why non-polar compounds are insoluble in water? 

3, Write short answers to any Five (5) questions: 

() Describe briefly the two types of Hardness of Water. 

(i) | How does lime stone dissolve in water? 

Gi) How Is temporary hardness removed by Boiling of water? — 
(v\) How water dissolves Sugar and Alcohals? 

(\) Define Scurn and leaching Process. | 

(vi) How water dissolves sugar and alcohols? - | 

vi} Why pesticides are used? 

(vii) How detergents make the water unfit for aquatic life? 
4, Write short answers to any Five (5) CL EELS . [5x2=10] 
() State effects of water pollution. PEE 

(i) Define industrial effluents. | 

(ll) Why are Pesticides used? | 

iv) How do detergents affect the aquatic life? 

\) What are the reasons of water borne diseases? 

\!) What is meant by dysentery? How it caused? 

(Wi) What do you mean by chlorination? 

(vit) What is ‘the reason of jaundice and typhoid? 


[5x2=10] 


9 2= 18] 
OTE A Attempt any two questions. Ae 


(a) How polarity of water molecule plays its role to dissolve the substances? 
(b) | “Explain | the water pollution because of industrial waste. 


life. 

ents are fatal for aquatic 

i ran i e effects of using polluted water. 
What is water 3 1g poll 


fact Give some disadvantages 0 


Describe th 


f hard water. 
S ‘considered a universal solvent. 


The 


h question are given. 

Cc and D to eac 

Note: Four possible ae Bite Call that circle in fro nt ofthat ty 
Schaar Pel ink. Cutting or filling two or more Circles will resyi in 

w arker | ink. vy 


i. Matteisamixtureofi «| sf am 
(A) FeS and CuS Saba {E) Cu,O a en 
(C) Ce, and FES oo ease ag (Dy) 204: Pa 

2. The impurities associated with the minerals are knows as: | 


aecluapuaee "(© gangue ~ . (D) compounds 
3.  Chalco-pyrite is an ore of: _ eR ee Sky. 3 mA 
—(A)Copper = (8) Silver == (©) Iron (D) Aluminium 
4. Which is the slage of Copper metalergy? a . 
(A) SiO, (B) FeSiO, = = (C)Ca0_——i—s(D) «Cai, . 
5. When NaHCO, isheated,itforms: = tt 
(A) CO, (8) CaOH), (2) CaCO, —(D) Cad 
6. When CO, is passed through the ammonical brine. The only salt that 
(A) NAHCO, (8) NH,HCO; (©) Na,CO, (py (NH,), C0, 
7, Percentage of nitrogeninureaisz: =. CS ? | 
whl Fe (B) 66.6% = (0) 56.6% © (5) 46.6% 
8. In Haber's process the Catalyst used is: coy ee cee 
eae _() platinum © (C) cadmium © ‘Tron 
9. Used for the reduction of Ny Pollutant in automobile Picea 


(A) Sodium Carbonate 
10 na ci a. (0) Calcium carbonate . 
oe (a) Baeaee coe aoeed Ss concentrate the ore on. 
(©) Wetting basis (8) Concentration basis 
cain eae rid ony 
12. In solvay's process ssbatn let Froth flotation (d) Distillation 


(B) Urea | 


(c) Recover ammonia wet (6) Prepare quick lime 


: a \ 
Pyare \ 
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ete Ane 
( ubjective) Time: 1:45 minute | 


| write short answers to any Five (5) questions: 
what is the role of pine oil in the froth flotation process? 
; write electromagnetic separation process. 
ction of metal 
; how ot takes place from the concentrated ore? 
xpiain the process of electro-refining, 


(5x2= 10] 


") 
write a short note on gravity separation in metallurgy. 
r Define ores.Write names of any two ores of copper. 
‘’ ‘Name the various metallurgical operations. 
) Expiain process of electro-refining. 
5, Write short answers to any Five (5) questions: [5x2= 10] 


0 What is blister copper? 
i) | What is meant by Bessemerization? 
fi) What is difference between. Slag and matte? 
(vy) Define minerais and gangue. . ice ae 
(v) | Give Formulae of chalocpyrite and copper Saec 
(i) Which raw materials are required in Solvay's process? 
\ii) How amonia is recoverd in Solvay's process? 
(vil) What happens when CO, is passed through Ammonical brine? » 
Write short answers to any Five (5) questions: [5x2=10] 
| Which raw materials are used in the preparation of urea? 
) How is ammonia prepared for the Synthesis of urea? 
) What is the percentage of nitrogen in urea? Also write down the formu! 
® Describe the process of granulation of urea. 3 
What are advantages of solvay's process? 
6 How NaHCO3 is converted to Na2CO3? 
: Write two important uses of urea. 
_ How Urea is “he ahge from Ammonium Ca 


ae of urea. 


rbamate? Write chemical equation also. 


9x2=18] 
me, - Attempt any two questions. (9x 


- movin | the process of roasting 


with reference to COPPET- 


ssemerization. 


n showing the flow sheet diagram. 


c and D to each om are given, The 


rect, fill that circle in front id that qu ‘ 
g two or more circles wil] resyt, i 


Note: Four possible answers A, B, © 


cor 
choice which you think Is 

with Marker or Pen ink. Cutting OF fillin 
zero mark in that question. 


ible Reaction, 
: oy hice taestaes (B) Establishes Readily 


(C) Establishes after the completion of Reaction 
(D) Establishes before the completion 


+ Ov¢¢) 4 2H: 22) this reaction is an example of: 


2. t 
pens ae (B) Forward -(C) Reverse _.._ (D) Irreversible 


3. Specific rate constant for forward. reaction is represented by: 
(A) K; (oko eee) he = (0). K, 
4. Which one of the Tee statements is not correct about active mass? 
(A) A rate of reaction is directly proportional to active mass 
(B) Active mass is taken in molar concentrations __ ; 
(C) Active mass is represented by : square brackets 
(D) Active mass means total mass of substances - os 
5. The conjugate acid of HPO Istnct 3° Ps! 


(A) HPO,’ (8) HPO? oe © PO ee -(@) Nga ee 


aie equilibrium: | 


6. Acidisa substance that gives Hydrogen i jon in aqueous solution. 
(A) Davy (B) Bronsted Lowery (Cc) Arrhenius: | (D) Lewis 


7. Which acid causes the acidity of: stomach: | 
(A) Sulphuric acid oa (6) Hydrochloric acid _ 


(C) Nitric acid ela Ti. (D 
; Oxalle 
8. ne chain compounds also called: , } 
A) Aliphatic (B) Cyclic 
The: Covalent 
9. In which of the foll ©) — (D) Tonic 
carbon atoms? ; pal! groups, oxygen is attached on both sides wit! 
(A). ketone _ (B) ether 
10, Substitution Reaction is the ¢ © aldehyde (D) ester 
_ (A) Alkanes. (B) ‘ee a Property of: 


11. Oxidation of Ethene with Ky Alkynes (D) None of these 
O, : 
(A) Oxalic acid (B) Giyoxay? Produces: | | 
12. The End Product of pecan (C) Pai olyeo! (0) Propene glyco! 
: ) Onxalic Acid 3 Beich 
_(O Glyoxal — . . : Sy 


Lf 


Al: 


= = 


(a) State the law of Mass Action and 


a UF i“ \ solution of Hydrochloric acid is 0.0 


ett 


write short answers to any Five (5) questions: 
why at equilibrium state reaction does not Stop? 
Define chemical equilibrium state. 


~ complete the following equations: a) CaCO, —= \ Be ects 


[5x2=10] 


write the equilibrium Constant expression for the following reaction . 
Nagy + Ong) = 2N OO) wir 

what Is relationship between active mass and rate of reaction? 

How can you know that a reaction has achieved an equilibrium state? 
Define adduct. 

Prove that water is an amphoteric specie. 

Write short answers to any Five (5) questions: [5x2=10] 


Why BF, acts as Lewis acid and; NH, as Lewis base. 


Write Conjugate acid of each of the following:-i. NH, i. = HCOS 

Write uses of Sodium Hydroxide and Potassium Hydroxide. 

Write down formulas of the following. 

(a) Nitric acid - Pe: (b) Phosphoric acid 

(c) Calcium Hydroxide ~ (d) Aluminium Hydroxide 

Asolution of HCI is 0.01M. What i is its pH. value? 

How soluble salt recovered from water? 

What are Aromatic Compounds? Give an example. 

What is the difference between n-propyle and isopropyle? Explain with structure. 
Write short answers to any Five (5) questions: — [5x2=10] 


| Write down the structural formulae of acetone and trimethylamine. 


What is an ester group? Write down the formula of ethy! acetate. 
Define Unsaturated Hydrocarbons with general formula. 

What is combustion? Give a reaction. 

What happens when ethyl alcohol is heated in the presence of H,SO,? 
How Halogenation take place in Alkenes? Give its chemical equation. 


, Write the equation for the conversion of oil into ghee. 


Complete the given Reaction: H,C=CH, +2Br,—>? 


[9x2=18] 
* Attempt any two questions. derive the expression for equilibrium 


Constant for a general reaction. 


ay What is the importance of equilibrium constant? 


ble salts are prepared? 
1M. What is its pH value? 


ds. 
Write ea note on classification ‘of organic Compoun 


ain : he oxide tion of acetylene. 


Explain with examples that how solu 
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. [Cnap 
(Objectives) 


| @ 


choice which you think is correct, fill that circle in front of that question 
with Marker or Pen ink. Cutting or filling two or more circles will result in 


zero mark in that question, ie RS STN 
1. Which is reducing sugar? par 


(A) Glucose (B) Maltose (C) Sucrose (D) Starch 
2. The organic compounds used as drugs to control bleeding are: 

(A) Vitamins ~~ (B) -Prozeins “(C) Lipids (9) G€lycerides 
3. Enzymes are proteins, wiiich one the foliowing properties ‘hey do nol 

have? | , 7 : 

(A) They catalyze reaction (B) The are not specific 

(C) They are highly efficient (D). They are produced by tiving cell 
4. Which one of following is a triglyceride? 

(a) Carbohydrates aa See -(b)..Proteins 

(c) Lipids - - “(d) Vitarnins 
5. Astrange bitter smell noticed near photo copier machine is of: 

(A) H,S Gy SOO ee 0) 0 


6. Which one is not a green house effect: 
_ (A) Increasing atmospheric temperature (B) Increasing food chains 


(C) Increasing flood risks Ee (D) Increasing sea-level 
7. The pH value of acid rain is: was 
(A) 6 fete (8) G5) Se (C)8 | (D) 4 


8. Which one of the following is not a Greenhouse effects? 
(a) increasing atmospheric temperature (b) increasing food chains 
- (C) Increasing flood risks (d) increasing sea-level 
9. Temporary hardness is removed by adding: Fine Ps 
_ (A) quick lime (8) slaked lime (C) lime stone - (D) sodium chloride 
10. ‘Swimming pools are cleaned by a process: sion hae 
++. (A) Hydrogenation (B) Bromination (C) Chlorination (D) Nitration 
11. In the lime kiln the reaction goes to completion because of: 
: (A) CaO is more stable than CaCo, (B) CaO is not dissociated 
_ (C) Low temperature Peat _ (D) CO, escapes continuously 
12. Used for the reduction of N, pollutant in automobile systems. 
a (A) Sodium Carbonate ae (B) Urea | 
Ammonium D) Calcium carbonate 


- © write short answers to any Five 
© ) Give the characteristics of polysacch 
A @ write structural formula of glucose, 
0 what is difference between ghee and oil? 
| ‘al ) Name two ‘fatty acids with their formulae, 
¥ con Write the general formula of triglycerides. 


(5) questions: 


5x2= 
arides, [Sx2=19] 


=e 


How protiens are forms from amino acids? Give equation. 

La a “Why” is the temperature of upper stratosphere j 
“i Define green house effect and globle warming, 
| % Write short answers to any Five (5) questions: 
| () @Whyacid-rain: damages: buildings? . 

(i) 288° ‘Ozone'ls' beneficial for human. life, justify. 

ii) State’ the’ major sources of CO and CO? emissions. 

(v) How ozone’ fayer is being depleted by chlorofluocarbons? 
How water dissolves Sugar and Alcohals? 3 | 

What are are the ¢ Causes of hardness Of water? | 

¥ How is temporary hardness removed by: Botting of water? ) 28 ' 

(vill) What do you mean by chlorination?. : | TA (3 
4 visWrite short. answers to any Five (5) questions: : cecaeies e) 
() Explain the chemistry of removing. hardness of water by Clark's method. 
(i) Define Scum:and leaching Process. i se: 
(ll). Write electromagnetic ‘separation process. 

) Write a short-note.on. gravity. separation in pictellursne 

”) tioWhat.is: meant: by Bessemerization? ae 

(Wi) Give Formulae of chalocpyrite and copper glance. 

(vi) _ How'carbonation of ammionical brine is carried out in Solvay's ae 


iy How is ammonia einai! for the ® Synt thesis of urea? 
OFO5 (A) - sPOe gi Pe bia a 


S higher? 


[5x2=10] 


i rae f } ; 9x2=18 
‘ NOTE Atte pt an any two ‘questions. . in_ with Lee + to 
is What 1 of, reactions are given, by alkanes? Explain wi ! 
ites bre What type, e 


halogenations of alkanes. 


| ( tion.of acetylene. . salt bo decreases 

3 . ae TS of troposphere Why, temperature nn ) 
upwards. in this sphere? ony (8) 

ie ees is Coe Considered a health hazard? 1oq Webned9e & 


Pena sadv f hard water, 
m et ss BO ! n showing fh ‘the flow sheet diagram. 


- 
4) 
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Chapter Wise Self Test B 


Total Marks: 12 


Note: Four possible answers A, fapshe 
choice which you think is corre : 
Marker or Pen ink. Cutting or filling two or mor 


t question. . ; a 
re sucibatak of crystallization is responsible for the; anaes 
(A) Melting points of crystals (B) Boiling points of crystajs 
(C) Shapes of crystals - | _.‘ (D) Transition point Of Crystaj, 
mde Which one of the following salts makes the wter permanently hard: 
(A) NaHCo, - (B) Na,CO; (Cc) Ca(HCO,), (D) CaSO, 
3. Which vitamin is fat sluble: _ Gah ate 
(A) C (B) K oe 7 (C) B: _(D) B Complex 


4. Areverse reaction is one: ees 
(A) Which proceeds from left to right — 
(B) in which reactants react to form producer 


(C) Which siows down gradually = (D) Which speeds up gradually 
5. Formula of palmitic acid is: “ mits ai t's.& 


(A) GrltssCOOH | 


- (B) Gs43,COOH. 
(C) CsH,COOH ; 


Ia (D) CsH,;COOH- 
g is not a fraction of petroleum: 


(A) Petrol (B) Alcohol ==) Decal -; oll 
ip Lactic acid is found in: om eee : chats ©) Shana 
A) Apple. (B) Sour milk ny tg 
8. Wood contains carbon abaut ai (C) Urine (D) Lemon 
A) SOs Me” (By ange c 
| ; — (C) 60x 
a) Ai i iat Prey bellteg takes re i the bc ae 
: (8) Cu / HI Mis 
10. Which one of the following disea snare Na / HCI (D) Zn / HCI 
fatal: S€vere diarrhea and can be 
(A) Typhoid (B) Dysen “ a 
, te 
11. The unit of molar concentration Af | (C) Cholera (D) Jaundice 
(A) mol dm (B) mot ny? | ma | ‘ 
42, Which is. secondary Pollutant: (C) mol dm" (D) moe” dm 


ran CSELED LE) 


(Cc) co (D) SO, 


f write short answers to any Five (5) questions: 
(i) What is meant by the term "Chemical equilibrium stata"? ark 
ii) Define irreversible reaction, give an example e"? 
aii) What do you mean by the extent of reaction? 


(v) Write cows two macroscopic chara 
(") Why H* ion ee a Lewis acid? 
wi) Define PH. What is the pH of pure Water? 

“(vii) write the name and formula of two mineral acids. 
(vill) Differentiate between conugate acid and conjugate base, 
3, Write short answers to any Five (5) questions: . - 
() | What is meant by isomerism? 

(i) | What is an ester group? Write down the formila of ethyl acelate, 
(iii) Write any two uses of organic compounds. wt 

(v) Why are the alkenes called. Olefins? | 

(v) Differentiate between saturated and unsaturated hydrocarbons. 

(vl) Write two characteristics of monosaccharides. 

(vil) Write two points of importance of vitamins. 

(vill) What is the function of DNA? MARES, 

4, Write short answers to any Five (5) questions: te 
() | Write down the name of stratosphere's regions. 

(li) Write down two effect of SO,. Aeremile Irie 
(iii) Differentiate between primary and secondary air pollutants. 
(iv) What is jaudice? Give its symptoms. 

Ce Write down two properties of water. 

(vi) What is meant by minerals? | | 

(i) How is ammonia prepared for the synthesis of urea? 

Will) Write down the two uses of petroleum ether. 


ap er: sor Two ane ofa eaton can be predicted by 
constan 

a oT es town 

(we any re wes of cer 


cteristics of forward reaction, 


—5x2=10 


[9x2=18] 
the numeric 


bout acids adn bases. Give 


, 12. The density of wat 


gece 
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Total Marks: 12 


7 iven. The 
_— to each question are g 
swers A, B, © and D front of that question With 


Note: Four possible an ct, il that circle re 


choice which you think is corre 


Marker or Pen ink. Cutting or filling {wo gare he eee ee Mark 
in that question. . . 
ic acid i nt in: i! he 

re ei toon 
2. _ Rapid growth of algae in water bodies is because of patergent having: 

(A) Sulphate salts __" (B) Phosphate salts 

(C) Sulphonic acid salts i | -.- (D) Carbonate salts | 
3. Thousands of amino acids polymerize to form: a | | 

(A) Vitamins (B) Carbohydrates (C) Proteins (D) Lipids 
4. 


In the lime kiln the reaction goes to completion because of: 
(A) CaO is more stable than CaCO, —_(B) CaO is not dissociated 
_(C) Low temperature | -(D} i 


(D) CO, escapes continuously 


2 The most important oligosaccharide is: He 
(A) Glucose (B) Sucrose (Cc) Mm; 2 | 
fale ose (C) Maltose 
6. . When NaHCO, is heated itforms: bits 
(A) CaO (B) CaCO, SE nt Pa 
epee: 16 (C): COS : 
d ae Vale Of BH solution is less than seven it ot ee mo 
W)Abase (8B) Analkali Rene teh a 
8. Pitch is black residue of: ° jl (0) A neutral solution 
(A) Coal gas (B) . | . ; 
: Coke (C)c 
9. Dehydration of alcohols nt ee = (D) Coal 
. ou 
10 ne 12) 7280, (€) KoH te 
ch one of the followin (D) Nao 
(A) Mp’ ~ 9 fon causes out with: | ie 
i pe | si: «(BY age a iy with: : 
(A) Bick 242s oe ET ay gs (D)Fe’ 
(B) Purple ': 


(A) Lomond oe Pe ies :  Colourtess 
eee (B) 2gmem-3 


“ a Erg 


=k ate ; 7 


(5) questions: 22 
Define forward and reverse reaction, en 
() - What do you mean by equilibrium Constant? 
Write the equilibrium constant expression for the reaction: 


¢ Ty A Dig) ——2HI 
W) What is dynamic equilibrium state? | 


Write limitation of Arrhenious concept. 
r) Write any two physical Properties of bases. 

_ Define neutralization reaction, Give an example. 
il) What are mixed Salts? Give an example, 


, Write short answers to any Five (5) questions: 


() Write down different types of coal. 
() What is isomerism? Give an example, 
(li) What are structural formula? Give an example, 


5x2=10 


(v) What are closed chain hydrocarbons? Give an example, — 
\) _ Why are alkenes reactive? 7 sak ae 

(vi) Name two diseases caused! by deficiency of vitamin A. 

(il) Where are protein found? , rates 

(vill) What is difference between glucose and fructose? —. 

‘ Write short answers to any Five (5) questions:. 5x2=10 
() Write the name of two primary air pollutants. 

ll) Write two effects of ozone depietion. 


(ll) What is the temperature ragne of stratosphere and mesosphere?- »« 
ln) What is the reason of jaundice and typhoid? Lee ea iA 

Write two disadvantages of hard water. 7 a AES ea 

) Name any two processes which involved in metallurgy for extraction of a) 
metal in the pure state from its ore. “le To nalisubar sri 
fe Write the formulae of matte and urea. 


Write two advantages of Solvay's Process,..... . aoyppoe iewedse sit 
Mt: Attempt any Two questions. syed ot {9x2a 


‘@) State the Law of Mass Action and derive equilbrium cpaata Rin 


ee 


expression for general reaction. 


the p s of smelting wit 


two methods for the removal 0 
D0 6) 


as 
2 ah oft CE oS 


eda ee be & Guess | Pape’ = 


Note: Four possible answers 
choice which you think is correct, fill that c 


result in ze 
Marker or Pen ink. Sosa or filling two or more circles. will FO mark 


in that question. ‘ iations? - 
aviolet radiations 
1. Which gas protects the earth from oe NO; (dD) A, 
Ay COE ie CS aaa OCs 
: is‘also called a 3 
2. Pentahydroxy aldehyde , HOt ~ (C) starch  (D) sucrose 
(A) glucose or | dirarhea and can be 
3. Which one of the Hidaidhl diseases causes severe 
‘fatal? 
(A)Jaudice (B) dysentary a) cholera (D) typhoid 
4. Deficiency of vitamin-D causes. _ disease. 
(A) night lees. Ae BPA Hey ~® et 
(C)eyeinflammation 7 epatitis 
5. Which one of the following. gases is used to destroy harmful bacteria in 
water? . he cm . 
- (A) iodine (B) chlorine - (C) fluorine’ (D) bromine 
6. Matte is a mixture of: . Beasighee! 
(A) FeS and Cus ie _ (B) CU,O and Feo 
(C) CU,S and Fes sa (D) Cus and FeO — 
7. ‘The reduction of alkyl halides takes place in the presence of: 
(A) Zn/ HCI (B) Na/ Hci -(C) ve /HCI(D) Cu /HCE 
8. ‘The natural source of formic acid is: 
aaa e fre (8) sour __ (©) stings of bees (D) rancid butt® 
re Reactions which have comparable amount of peactants and products at 
equiblirutm state have: | o 
‘ (A) very smait Ko value - 
* (C) moderate K, vaute © very large a Se 
: ae oh ne | a ce sti Sha ee form P Ce, the units of Kc 9” 
11. Which one of the following is am 8 mol” dm} (0) mol dm 
(A) NH re Br, a Lewis base 
12. General Cie ans) is; 6 Pn 4 © Sane ©) AgCt, 
Ba. ‘ aa an Posy iy 


— © Ce (D) G.H;, 


write short answers to any Five (5) questions: 5x2=19 
b How direction of reaction can be Predicted? 

(I) what is irreversible reaction? Write 
(li) What is meant by active mass? Also 
(il) write two characteristics of reversj 
(W) Write two examples of Lews acid, 

4 Write two examples of Lewis base. 
vil) Write two examples of mineral acids, 


will) What is the source of the following? 
3, Write short answers to any Five (5) questi 


() Define heterocyclic compounds w 
(i) Give two uses of organic compounds, 
(ii) Define functional group with an example. 


one Characteristic of it, 
Write its unit, 
ble reaction, 


i. Citric acid ii, Lactic acid 
Ons: 5x2=10 


ith an example. 


(v) Define saturated hydrocarbons. Write their g 
(vy) Give two physical Properties of alkynes. 
vi) Write two properties of monosaccharides, _ 
(vil). What is the difference between oil and ghee? 
(vil) Write the sources and uses of vitamin-D.. 
4, Write short answers to any Five (5) questions: 
) Write down two harmful effects of SO,., 
(l) Write down the names of two secondary pollutants. _- 
ll) " Why is it advised to switch off coal or gas heter before going to sleep? 
Write two physical properties of water. Way ad | 
' Write down the causes of hardness in water. . 
i) Write two fractions found in residual oil. 

Define minerals, feos | 
Y¥ a small amount of coke is used in smelting process? 


eneral formula. 


$x2=10 


hte | Part - II ua 

‘Attempt any Two questions. ae [9x2= 

| | | . ible 
fa) Derive equilibrium constnat expression for a general revers 

chemical reaction. | 
\ 2 Write down uses of any four acids. 
@) Explain halogenation of alkanes. | prety 

Mt (b) Define amino acids. Explain that "amino acids are bu g 
Proteins", its 
ie) | What is urea? Write raw material and three steps for 


Write 


four general properties of water. 


(Objectives) 


@ | 
Kom 


Note: Four possible answers A, B, C and D to each question are given, The | 


choice which you think is correct, fill that circle in front of that result ine with |") 
Marker or Pen ink. Cutting or fi Hae two or more sistem eb result in zero Mark’) 


in that question. . Torivvalion 
> Number of amino pcide in proteins Ist oy vos of svewe 

(A) 1000 »(B), less than, 40,900. On more (tees 40000 (0) 2049 
z. The conjugate acid of HPOS is: 2: HANGS FNGH WO eeeu ows svi: 

(A) A; PO, yi as POR thi “oO” FT, PO,” “@y Her 


3. Coal gas is mixture of: ih “ - 
(A) CO,CH,,CO, i eS “(B)- 2. a waist 
~ (C) €O,CH, i cadets Genie nee (Dy CO; OH Hy 
4. Ureaisa nitrogenole. fertilizer! Teohsist () pelnadshilinis |p nitrogen. rb 
(A) 266 § (B)a66°* “Mey bee ymoygee 66. 6 Ee 
5. Temporary ie wai a " removed by adding. 55 3 i w 
caw mS) lime stone ~ avi (8).w ashing soda . kO), slaked ime(D). Diy, 
6. gas is thie’ cause of global: warming. joig inpievln ows atin’ 
A) 50, gas (BY NOpgas:>: arm eka? Orgas’ © ‘ "ey" “CO jaS" 
7. The quantity of water fit for drinking’ on the earth i is. ibd , Yo, 
(A) 0:2 sansoong (Rb a best £i soa to SUG nas (DL ONG 
8. 


very fast 2.0. © ae 
ee Whit ¢ one-of the flog i is a A Waker eat 2 


rns Deel 
© (A): Dis BY: C2maxs Seren: (cyers owe es 
, 10. A eaten betes an acid Yana base produtés a $6893 isos 
(A) salt and gas | 816 wot yma te zoey nwo 8 “ 
‘ PE as Ws & te x salt a dw: ter. ¥ 
». 40 salt and acid, omits to AB): Ree 


iSGh Sak ehise cron” tart Tisig 4. AD) saltand. base... 
11. The substances formed during the chemical reaction are. called: 


(A) products =) o9(B) Teactants:: Ailes 2 radicals’ qpy elements ; 


12. About ____ % traces of acetylene are present in coal’ as. 
(A) 0.06 | RS dee 8 07 tain ‘ites te" nak os” toy ai 0.09 
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) write short answers to any Five (5) questions: ! $x2=10 
) Define irreversible reaction. Give one example. 
0 complete the following equations: 

a) CaCO; = b) 7,+/,——= 
What is equilibrium constant? - 
what is meant by the extent of a reaction? 
‘Why BF, behaves as a lewis acid? . 
write down two uses of nitric acid. 
Define complext salts, Give one exmaple. 
Write down two uses of pH. 


(ili) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 
3, ee short answers to any Five (5) questions: 5x 2=10 
(i) Define condensed formula and give example. 

(i) Write names of four types of coal. 

(ii) Write general formula of carboxy! group and give example. 

(iv) Write the name and molecular formula of the simplest alkyne. 

(v) Write two uses of Ethene.. 

(vi) Write two important usages of carbohydrates for our body. 
(vii) Write the names of fat soluble vitamins. 

(viii) What are the advantages of water soluble vitamins? 

4, Write short answers to any Five (5) questions: 

(i) : What is tropsphere and where does it exist in atmosphere? 
(ii) What is meant by green house effect? 

(iii) What ae primary pollutants of air? Give an exmaple. 

(iv) What is difference between soft water and hard water? 

(¥) Write two effects of water pollution. 

(vi) Write two methods for the prevention of waterborne diseases. 


(iil) What is meant by gangite? 


Wii) What is blister copper? | | 
_ [9x2=18] 


Note: Attempt < any Two questions. 
‘ (a) State the Law of Mass Action and derive the ex 
ne, equilbrium constant for a general reaction. 
(b) Describe the uses of any four acids. 
‘ (a) Write down five sources of Alkanes. 
e dite Explain the sources and uses of lipids. 
: Write the five advantages of Solvay's provess. 
p ain the methods ¢ to remove temporary hardness. 


pression for 


rs insite 


elf Test Bs 


h question are given. The 
: poss ers A, B, C and D to eac L : 
au sate Sa think a coeetal that circle in front of ares nein Set with 
SAR NS Pen ink. Cutting or filling two or more circles will resu Zero mark 
in that question. 


1. Swimming pools are cleaned by which process? 


(A) Nitration (B) Hydrogenation (C) Bromination (D) Chlorination 
2. Which disease causes bones and teeth damage? _ 
(A) Fluorosis (B) Hepatitis . (C) Cholera (D) Joundice © 


3. The fraction of residual oil is: 


(A) Petroleum gas | ms (B) Petroleum ether 


(C) Diesel oil aa (D) Lubricants 
4 The colour of iodine is: | ie ee ee | 

(A) White (B) Red _  (C) Pink = (D) Purple 
5. The units of molar conentration are: niger : 

(A) mol cm’ (B) mol dn} : Mk (C) mol dm (D) mol m? 
6. The acid used for food Preservation is; = = 7 

(A) Sulphuric acid | oa (B) Nitric acid 

(C) Hydrochloric acid ~ (D) Benzoic acid 
7. Sum of pH and POH of solution at 25 °C jis always 

(A) 14 (B) 12 | © ws 
8. The first organic compound Was prepared ee | st | 
| fA) Dalton — @) Berzelluis 4 (C) Wohler (D) Lavoisier 
9. ‘The general formula of alkenes Ist. 

) C,H 
10. it Hitbe the peed, et YS, 
tate 9 is taseless Compound? 

(A) Starch (B) Glucose (C) Fructose (D) 5 
11. Which organic compounds are used as drug to Biter: : Best 

(A) Vitamins (B) Glucose (©) Lips a bleeding? 
12. Just above the ea rth's surface ie Pids_—_(D) Proteins 


(A) Mesosphere 


©) Stratoepher (C) Thermosphe, (D) Troppspher 


ite short answers to any Five (5) questions: 5x2 
e xXx*Z=2 
Give two macroscopic characteristics of Reverse reaction * 


perive equilibrium constant expression for the synth 
noxide from N, and O,, synthesis of nitrogen 


g, We 


mo 
How direction of a reaction can be predicted? 


citi) write two possiblities of chemical equilbirium state, 
Ww write names of two naturally occuring acids with their sources, 
| Give two uses of Magnesium hydroxide. 
Define normal salts with one example. 


vil) 
SO, is a netural salt. Write its uses. 


(vil) N% | 

3, Write short answers to any Five (5) questions: _ 5x2=10 
0 Classify the organic compounds on the basis of skeleton. 

(i) | What is the process of destructive distillation. 

(if) What is Isomerism? Be epee oar 

(iv) Define process of halogenation with an example. 

(v) Why alkenes are also: known as olifins? . 

(vi) What is meant by non essential amino acids? 

(vii) Define carbohydrates and write its general formula. 

(viii) What is meant by genetic code of life? 

4. Write short answers to any Five (5) questions: - 

(i) Differentiate between primary and secondary air pollutants. 
(i) How ozone layer forms in stratosphere? ) 
(iil) State the phenomenon of decreasing temperature in troposhere. 
(iv) Why non-polar compounds are insoluble in water? 

(¥) Differentiate between soft and hard water. 

(vi) Define gravity separtion method. 

(Vil) Describe the formation of petroleum. 

(viiiy Write two uses of kerosene oil. 


~ [9x2=18] 


te: Attempt any Two questions. 

_* (@) Stat the law of mass action an 
; equilibrium constant for a general reaction. 

6 (b) Explain Lewis concept of acids and bases with the Yee La nN 

(a) ‘Explain the halogenation of Methane In diffused a 

-(b) Describe the importance of vitamins. men 

_ (@) ~— Howis urea manufactured? Explain with the help of ans ang 

olz ir . the water pollution because of industrial waste. 


5x2=10 
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